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Because the projected noise level is more than 10 dBA below the existing ambient noise 
level, it would cause no change in the Ldn at these residences.   
 
At the Church of the Golden Rule, the projected future Ldn noise levels from quarry-
generated noise would be about equal to existing noise levels.  This is because the 
quarrying would move to the north and west further away, and the processing equipment 
would remain in its current location.  There would, therefore, be additional shielding 
afforded to the developed areas at the Church of the Golden Rule.   
 
At the motel, the existing measured noise level in the quietest area of the motel site was 
58 dBA Ldn.  This was at the rear of the motel shielded from vehicular traffic noise on 
Highway 101.  Under normal daytime operations, noise levels generated by the project, 
resulting primarily from activities at the asphalt plant, is calculated to be about 51 dBA 
Ldn at the motel.  The noise from the asphalt plant would be about 7 dBA lower than the 
existing noise resulting from Highway 101 traffic.  When noise from these two sources is 
added together, noise levels are calculated to increase about 1 dBA Ldn above the 
existing level.  This is not a substantial increase.  On an annual average basis, the 
increase would be less.  If the asphalt plant operated continuously all night long the Ldn 
resulting from plant-generated noise is calculated to be 56 dBA Ldn, 2 dBA less than the 
existing noise level resulting primarily from U.S. 101 traffic.  When the noise from the 
asphalt plant is added to the existing ambient noise level, the projected increase in noise 
would be 2 dBA Ldn.  On an annual average basis, the increase would be about 1 dBA 
Ldn.  The increase would not be considered substantial and would cause a less-than-
significant impact.   
 
The asphalt plant would operate at night if paving projects require night work. The noise 
consultants also analyzed whether or not the project would cause a substantial increase 
in noise by comparing the noise levels expected at night to existing nighttime levels.  
Table 4.5-5 shows the range of existing noise levels at the sensitive receivers in the 
area.  Receivers located away from U.S. Highway 101 are based on measurements 
made at LT-1 on Blackhawk Drive.  The motel, that is located close to U.S. Highway 
101, is based on the data measured directly at the motel at Location LT-2.   
 
Away from the highway existing background noise levels typically range from 25-30 dBA 
at night.  Future project-generated noise at night resulting from the operation of the 
asphalt plant would be at or below existing background noise levels throughout the area. 
Most times when nighttime operations occur, noise generated at the asphalt plant site 
would not be audible at residences to the west. However, there may be times when 
existing background noise levels are the bottom end of the range (e.g., 25 dBA.  Then, 
the asphalt plant would be barely audible outside the residence at night.  Because the 
outdoor noise levels are projected to be 30 dBA or less outside (except at the motel), the 
noise levels would be substantially below sleep disturbance thresholds inside residences 
(as building walls further reduce noise emanating from outside sources).   
 
The nighttime noise level at the motel is calculated to be 50 dBA as a result of a 
combination of noise from the asphalt processing facility and truck traffic on the access 
road.  The asphalt plant operation and the truck traffic would be intermittently audible at 
the motel.  Ambient noise levels at the motel are elevated because of its proximity to 
U.S. Highway 101, so the noise from the asphalt facility would not cause a substantial 
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increase in noise levels at the motel at night.  The noise from asphalt plant operations 
would not cause a substantial increase in nighttime noise at sensitive receivers in the 
area.  The project would have a less-than-significant impact on the noise environment 
at nearby sensitive receptors.  
 
Blasting Impacts 
 
Impact 4.5-B The project would generate noise and vibration from 

quarry blasting. 
 
Rock is loosened from the quarry face by usually blasting three times per year, though 
some years they blast as many as six times, and some years they do no blasting.  They 
do not blast in the winter due to moisture conditions, and generally do the blasting in the 
spring. Blasting generates airborne noise and groundborne vibration.  The current 
schedule for blasting is market dependent and normally occurs prior to the quarry 
running low on materials.  With the project, blasting would continue to occur on an 
infrequent basis based on the demand for material.  Noise and vibration levels 
generated by blasting for quarry expansion would be expected to be similar to existing 
conditions. The nearest residential unit in the commercial area on Highway 101 north of 
Black Bart Drive is over 1,000 feet from the quarry site while residences to the west and 
south are over a mile distant.  While residents may be able to hear the blasting, it occurs 
so infrequently that it is not considered a significant noise impact.  The distance is 
sufficient that the vibration effects are not substantial.  If blasting were limited to ten 
times a year, any change in noise effects would not be substantial. Blasting that 
occurred more frequently could adversely affect neighbors, and this would be a 
potentially significant impact. 
 
Mitigation Measures 
 
4.5-B.1 Blasting shall be done as needed, but no more than ten times per year. 
 
Impact Significance After Mitigation 
 
Given the distance to where the nearest sensitive receivers are located from the quarry 
and the required infrequent scheduling of blasting, the project would result in a less-
than-significant impact. 
 
 
Traffic-Generated Noise 
 
Impact 4.5-C Project-generated traffic noise could increase ambient 

traffic noise levels along roadways serving the project 
site.  

 
As described in Section 4.4 above, the project would generate a minor increase in traffic 
volumes along Highway 101.  The project would not generate vehicle trips along Black 
Bart Drive.  Project-generated traffic would not measurably increase existing traffic noise 
levels (less than 1 dBA Ldn) at sensitive receivers along Highway 101.  The project 
would cause a less-than-significant off-site traffic noise impact.   
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Construction Noise 
 
Impact 4.5-D Existing noise-sensitive land uses could be exposed to 

construction noise levels in excess of the significance 
thresholds.  

 
Noise impacts resulting from construction depend on the noise generated by various 
pieces of construction equipment, the timing and duration of noise generating activities, 
and the distance between construction noise sources and noise sensitive receptors.  
Construction noise impacts primarily occur when construction activities occur during 
noise-sensitive times of the day (early morning, evening, or nighttime hours), the 
construction occurs in areas immediately adjoining noise-sensitive land uses, or when 
construction noise lasts over extended periods of time.  Where noise from construction 
activities exceeds 60 dBA Leq and exceeds the ambient noise environment by at least 5 
dBA Leq at noise-sensitive uses in the project vicinity for a duration of one year or more, 
the impact would be considered significant. 
 
Construction activities generate considerable amounts of noise.  Construction-related 
noise levels are normally highest during the construction of project infrastructure.  The 
infrastructure phase of construction requires heavy equipment that generates the highest 
noise levels.  Typical hourly average construction generated noise levels are about 77 
dBA to 89 dBA measured at a distance of 50 feet from the center of the site during busy 
construction periods.  There would be variations in construction noise levels on a day-to-
day basis depending on the specific activities occurring at the site.   
 
The majority of noise would occur during construction of the haul road between the 
quarry entrance and the asphalt plant, and during the construction of the asphalt plant 
pad.  Construction activities along the haul road would occur closest to existing sensitive 
receivers (approximately 300 feet away).  Construction noise levels are calculated to 
range from 61 to 73 dBA Leq at the motel when roadway construction occurs at its 
nearest point from these receivers.  Construction noise levels could exceed 60 dBA Leq 
and the ambient noise environment by 5 dBA Leq when construction occurs within 
approximately 1,400 feet of the noise-sensitive receivers assuming no additional 
attenuation as a result of intervening shielding provided by topography.  Construction of 
the haul road and of the graded pads is anticipated to last less than one construction 
season.  Project construction activities would not generate noise levels exceeding 60 
dBA Leq and the ambient by 5 dBA or more at sensitive receivers in the area, and more 
for a period greater than one year. This is a less-than-significant impact. 
 
 
3. Cumulative Impacts 
 
Impact 4.5-E The project plus cumulative increases in traffic could 

adversely affect residents living along Highway 101. 
 
Future traffic conditions along area roadways are anticipated to increase as a result of 
planned growth in the area.  The project’s contribution to the anticipated noise level 
increases would be less than 1 dBA Ldn.  The project would make a less-than-
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considerable contribution to future noise levels so the cumulative impact is less-than-
significant.   
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4.6 AIR QUALITY 
 
A. Setting 
 
The Harris Quarry is located in Mendocino County on Ridgewood Grade, just west of 
Highway 101 and south of Black Bart Drive, about seven miles south of the City of Willits 
and about 19 miles north of the City of Ukiah.  This area lies within the North Coast Air 
Basin, which includes Del Norte, Humboldt, Mendocino, and northern Sonoma counties.  
An air basin generally has similar meteorological and geographic conditions throughout.  
Areas within each air basin are considered to share the same air masses and are 
therefore expected to have similar ambient air quality.  The local air quality regulatory 
agency responsible for managing air quality in Mendocino County where the Harris 
Quarry is located is the Mendocino County Air Quality Management District (MCAQMD). 
 
1. Climate and Meteorology 
 
Along its western boundary Mendocino County extends about 80 miles north to south 
along the Pacific Coast. Moving inland from the coast, the County extends to the crest of 
the coast range with the width varying from 35 miles in the southern part of the County to 
60 miles in the northern portion.  Elevations range from sea level along the western edge 
of the County to between 6,500 and 7,000 feet in the northeastern part of the County.  
Within 20 miles of the ocean, the landscape rises to 3,000 feet in a series of northwest-
southeast trending ridges paralleling the coast, and irregularly alternating with narrow 
valleys. The alluvial valleys are at 1,000 to 1,500 feet elevation in the central part of the 
County, and drop to 500 feet at the points where the Eel and Russian Rivers leave the 
County. 
 
The climate of eastern Mendocino County is transitional between that of the coast and 
that of the interior of California. The eastern County is characterized by warm, dry 
summers and cool, wet winters. While the Pacific Ocean moderates temperature, 
maritime influences in the eastern valleys are lessened and climate becomes more 
continental because of distance and the mountain ridges that block the inland flow of 
marine air. Vegetation and soils likewise change as the climate becomes more 
continental.  
 
The mean annual air temperature in the Ukiah Valley and nearby areas is about 59 
degrees F. To the north, Willits and Covelo have a mean annual temperature of about 55 
degrees. In summer, the daily fluctuation of temperature is more than 40 degrees in the 
valleys. Nighttime temperature in summer is 51 degrees, while daytime temperature 
rises to more than 90 degrees. In eastern Mendocino County, 90 to 95 percent of the 
total annual precipitation falls from October through April. Mean totals are as high as 60 
inches at the Russian River drainage way in the south, and range from 45 to 70 inches 
at the Eel River drainage way. Precipitation is lowest in the southern valleys and highest 
in the northern mountains.  Annual average precipitation near the project site is about 47 
inches, measured at the California Department of Forestry Howard Forest Station 
located less than one mile from the quarry site.  
 
The prevailing winds in the area are from the west through northwest, with local 
variations due to topography. Average wind speeds in the project vicinity are about 5 
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miles per hour. During daylight hours, up-canyon local winds predominate. In the 
evening hours down-canyon “drainage” flows along watercourses predominate. In the 
central interior of the County, two major river valleys run in a north-south direction. The 
Eel River drains northward into Humboldt County along a relatively narrow river canyon. 
The Russian River drains southwards in a relatively wide canyon into Sonoma County. 
 
All regions of the County are affected by inversions. Inversion layers, where warm air 
overlays cooler air, frequently occur and trap pollutants close to the ground. In the 
coastal areas these inversions are typically elevated above the cool marine layer near 
the ground. In winter, ground-based inversions are formed during windless, clear-sky 
conditions as cold air collects in low-lying areas such as valleys and canyons. 
 
2. Regulatory Framework 
 
Air quality and air pollution sources are regulated by Federal, State, regional, and local 
regulatory agencies.  Air quality regulations provide the standards by which air quality is 
determined and institute controls on air pollution sources to improve air quality.  The 
Federal Clean Air Act established the national ambient air quality standards and 
delegated the enforcement of air pollution control regulations to the states.  In California, 
the California Air Resources Board (CARB) develops and enforces air regulations, but 
delegates the responsibility of stationary emission source regulation to local air pollution 
control agencies.  In the project area, the MCAQMD is responsible for air pollution 
source regulation.  Mobile sources of air pollutant emissions are regulated on a 
statewide basis by the CARB.  The air pollutants of concern and the roles of the 
agencies primarily responsible for managing the air quality within the project area and 
relevant air quality regulations are further discussed below. 
 
Federal Air Quality Regulations 
 
Federal Clean Air Act 
 
The Federal Clean Air Act (Federal Act) was established in an effort to assure that 
acceptable levels of air quality are maintained in all areas of the United States.  Air quality 
is characterized by the presence of pollutants that fall into two basic categories; criteria 
air pollutants and toxic or hazardous air contaminants.  Criteria air pollutants refer to a 
group of pollutants for which the regulatory agencies have adopted ambient air quality 
standards and pollution management and control strategies.  Toxic or hazardous air 
contaminants refer to a category of air pollutants that have potential adverse health 
effects but do not have an associated ambient air quality standard.  These pollutants are 
called hazardous air pollutants (HAPs) in Federal law and toxic air pollutants (TACs) in 
California law. 
 
Criteria Air Pollutants 
 
The Federal Act requires the EPA to establish ambient air quality standards for air 
pollutants that cause or contribute to air pollution and that may reasonably be anticipated 
to endanger public health.  Pollutants with air quality standards are called criteria 
pollutants. National Ambient Air Quality Standards (NAAQS or national standards) have 
been established for seven pollutants: carbon monoxide (CO), ozone (O3), nitrogen 
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dioxide (NO2), particulate matter, which includes both respirable particulate matter, 
PM10 (particulate matter 10 microns or less in diameter) and fine particulate matter, 
PM2.5 (particulate matter 2.5 microns or less in diameter), sulfur dioxide (SO2), and lead 
(Pb).  There can be two standards for each criteria pollutant – primary and secondary 
NAAQS.  The primary NAAQS establish the acceptable ambient concentration of each 
criteria pollutant, the attainment and maintenance of which protect the public health with 
an adequate margin of safety. The secondary NAAQS are the ambient concentration 
levels requisite to protect the public welfare from any known or anticipated adverse effects 
associated with the presence of that pollutant in the ambient air.  Often the secondary 
standard is the same as the primary standard.   
 
Air quality is described by the concentration of various pollutants in the atmosphere.  
Units of concentration are generally expressed in parts per million (ppm) or micrograms 
per cubic meter (µg/m3).  The significance of a pollutant concentration is determined by 
comparing it to an appropriate ambient air quality standard.  Depending on the pollutant 
and its associated effects, the standards may be short term, from one to twenty-four 
hours, or an annual average.  In general, short-term standards represent the maximum 
acceptable concentrations that may be reached but not exceeded more than once per 
year.  Annual standards are maximum acceptable concentrations that may be reached 
but not exceeded.  Table 4.6-1 lists the primary and secondary NAAQS, along with the 
California Ambient Air Quality Standards (CAAQS or State standards).  Potential health 
effects and primary sources of criteria pollutants are described below. 
 
Nitrogen Dioxide.  Nitrogen dioxide is a reddish-brown gas that is a by-product of 
combustion processes.  During combustion processes at high temperatures, nitrogen 
from the atmosphere and the fuels being burned combines with oxygen to form various 
oxides of nitrogen.  Nitric oxide (NO) and nitrogen dioxide (NO2) are the most significant 
air pollutants generally referred to as NOx.  Nitric oxide is a colorless and odorless gas 
that quickly converts to NO2 and is easily measured in the atmosphere.  Nitrogen dioxide 
also contributes to ground-level ozone formation.  Adverse health effects associated with 
exposure to high levels of nitrogen dioxide include the risk of acute and chronic 
respiratory illness. 
 
Ozone.  Ground-level ozone (ozone) is the principal component of smog.  It is not 
directly emitted into the atmosphere, but is a secondary air pollutant produced in the 
atmosphere through a complex series of photochemical reactions involving volatile 
organic compounds (VOCs) and nitrogen oxides (NOx) in the presence of sunlight.  
VOCs and NOx are known as precursor compounds for ozone.  Ozone levels are 
highest during late spring through early summer when precursor emissions are high and 
meteorological conditions are favorable for the complex photochemical reactions to 
occur.  Ozone is a regional air pollutant since it is not emitted directly by sources, but is 
formed downwind of sources of VOCs and NOx emissions.  Adverse health effects of 
ground-level ozone include respiratory impairment and eye irritation.   
 
Carbon Monoxide.  Carbon monoxide (CO) is a non-reactive pollutant that is colorless 
and odorless, and is toxic in high concentrations.  It is formed by the incomplete 
combustion of fuels.  The largest source of CO emissions is motor vehicles.  Wood 
stoves and fireplaces also contribute to high levels of CO, particularly in the wintertime.  
Unlike ozone and NO2, CO is directly emitted to the atmosphere without additional 
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chemical conversion.  The highest CO concentrations generally occur during the 
nighttime and early mornings in late fall and winter.  CO levels are strongly influenced by 
meteorological factors such as wind speed and atmospheric stability.  High CO 
concentrations can develop during periods of light winds combined with ground-level 
temperature inversions, typical of wintertime conditions during the evening through early 
morning hours.  Adverse health effects of carbon monoxide include the impairment of 
oxygen transport in the bloodstream, increase of carboxyhemoglobin, aggravation of 
cardiovascular disease, impairment of central nervous system function, and fatigue, 
headache, confusion, and dizziness.  Exposure to carbon monoxide can be fatal in the 
case of very high concentrations. 
 
Particulate Matter.  Respirable particulate matter, PM10, and fine particulate matter, 
PM2.5, consist of particulate matter that is 10 microns or less in diameter and 
2.5 microns or less in diameter, respectively.  PM10 and PM2.5 represent fractions of 
particulate matter that can be inhaled and cause adverse health effects.  PM10 and 
PM2.5 are a health concern particularly at levels above the Federal and State ambient 
air quality standards.  PM2.5 (including diesel exhaust particles) can have greater effects 
on health than PM10.  Because these particles are so small they are able to penetrate to 
the deepest parts of the lungs.  Scientific studies have identified links between fine 
particulate matter and numerous health problems including asthma, bronchitis, acute 
and chronic respiratory symptoms such as shortness of breath and painful breathing.  
Children are more susceptible to the health risks of PM2.5 because their immune and 
respiratory systems are still developing.  Very small particles of certain substances (e.g., 
sulfates and nitrates) can also cause lung damage directly, or can contain adsorbed 
gases (e.g., chlorides or ammonium) that may be injurious to health.   
 
Several forms of particulate matter, in particular diesel particulate matter, have adverse 
health effects at concentrations well below the standards established for PM10 or 
PM2.5.  The CARB identified diesel exhaust particulate matter as a toxic air contaminant 
based on its potential to cause cancer, premature death, and other health problems.  
Diesel exhaust also contributes to fine particulate matter (PM2.5) air quality problems. 
Thus, diesel particulate matter presents both an air quality concern, as well as a health 
risk concern.  As such, diesel particulate matter emissions require separate evaluation 
as a toxic air contaminant in order to assess potential health risks. 
 
Particulate matter in the atmosphere results from many kinds of dust- and fume-
producing industrial and agricultural operations, fuel combustion, and atmospheric 
photochemical reactions.  Some sources of particulate matter, such as mining and 
demolition and construction activities, are more local in nature, while others, such as 
vehicular traffic, have a more regional effect.  In addition to health effects, particulates 
also can damage materials and reduce visibility.  Dust comprised of large particles 
(diameter greater than 10 microns) settles out rapidly and is more easily filtered by 
human breathing passages.  This dust is of concern more as a soiling nuisance rather 
than a health hazard.   
 
In 1983, the CARB replaced the standard for “suspended particulate matter” with a 
standard for suspended PM10 or “respirable particulate matter.”  This standard was set 
at 50 µg/m3 for a 24-hour average and 30 µg/m3 for an annual average.  The CARB 
revised the PM10 standard in 2002, pursuant to the Children's Environmental Health 
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Protection Act.  The revised PM10 standard is 20 µg/m3 for an annual average.  PM2.5 
standards were first promulgated by the EPA in 1997 and were recently revised to lower 
the 24-hour PM2.5 standard to 35 µg/m3 for 24-hour exposures and revoked the annual 
PM10 standard due to lack of scientific evidence correlating long-term exposures of 
ambient PM10 with health effects. The CARB has adopted an annual average PM2.5 
standard which is set at 12 µg/m3, which is more stringent than the Federal standard of 
15 µg/m3.  
 
Sulfur Dioxide.  Sulfur dioxide is a colorless gas with a strong odor and potential to 
damage materials.  It is produced by the combustion of sulfur containing fuels such as oil 
and coal.  Refineries, chemical plants, and pulp mills are the primary industrial sources 
of sulfur dioxide emissions.  Sulfur dioxide concentrations in Mendocino County are well 
below the ambient standards.  Adverse health effects associated with exposure to high 
levels of sulfur dioxide include aggravation of chronic obstruction lung disease and 
increased risk of acute and chronic respiratory illness. 
 
Lead.  Lead occurs in the atmosphere as particulate matter.  It was primarily emitted by 
gasoline-powered motor vehicles; however, the use of lead in fuel has been virtually 
eliminated.  As a result of lead being eliminated from fuels, levels throughout the U.S. 
have dropped dramatically in the past 20 years.  Dust from old lead paints represent 
very localized lead problems.  Lead concentrations measured at ambient monitoring 
stations in California are well below the ambient standards.      
 
Federal Requirements 
 
Each state is divided into air basins based on topographic, geographic, and 
meteorological conditions.  Each air basin is then assessed to determine if the area 
meets the NAAQS.  Air basins or portions thereof have been classified as either 
“attainment” or “nonattainment” for each criteria air pollutant based on whether or not 
compliance with the standards have been achieved.   
 
If an area does not meet the NAAQS over a set period of time, the EPA designates the 
area as a “nonattainment” area for that particular pollutant and sets deadlines for 
bringing the area into compliance with the standards.  These deadlines vary by pollutant, 
the current level of air pollution in the air basin, and the ability of each region to meet the 
deadline.  The EPA requires states that have areas that are not in compliance with the 
national standards to prepare and submit air quality plans showing how and when the 
standards will be met.  These plans are referred to as State Implementation Plans 
(SIPs).  If the states cannot show how the standards will be met, then they must show 
progress toward meeting the standards.  Under severe cases, the EPA may impose a 
Federal plan to show progress in meeting the Federal standards.   
 
SIPs typically contain measures to reduce air pollution and specific strategies for 
achieving attainment.  SIPs for nonattainment areas must require new sources to 
achieve the “lowest achievable emission rate.”  The Federal Act also contains specific 
measures relating to air pollution from cars, trucks, and other “mobile sources.”  States 
have the authority to implement transportation control measures to reduce mobile source 
pollution.  Except for California, states do not have the authority to prescribe the level of 
pollutants emitted directly from the tailpipe of mobile sources. The Federal Act also 
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Table 4.6-1 

California and National Ambient Air Quality Standards 
National Standards (a)  

Pollutant 

 
Averaging 

Time 
California 
Standards Primary (b,c) Secondary (b,d) 

8-hour 0.070 ppm (137 µg/m3) 0.075 ppm (147 µg/m3)   Same as primary 
Ozone 

1-hour 0.09 ppm (180 µg/m3) —e Same as primary 

8-hour 9.0 ppm (10 mg/m3) 9 ppm (10 mg/m3) — Carbon 
monoxide 1-hour 20 ppm (23 mg/m3) 35 ppm (40 mg/m3) — 

Annual 0.03 ppm (57 µg/m3) 0.053 ppm (100 µg/m3) Same as primary 
Nitrogen dioxide 

1-hour 0.18 ppm (339 µg/m3) 0.100 ppmf (189 µg/m3)f — 

Annual — 0.030 ppm (80 µg/m3) — 

24-hour 0.04 ppm (105 µg/m3) 0.14 ppm (365 µg/m3) — 

3-hour — — 0.5 ppm (1300 µg/m3) 
Sulfur dioxide 

1-hour 0.25 ppm (655 µg/m3) 75 ppb (196 µg/m3) — 

Annual 20 µg/m3 —g Same as primary 
PM10 

24-hour 50 µg/m3 150 µg/m3 Same as primary 

Annual 12 µg/m3 15 µg/m3  
PM2.5 

24-hour — 35 µg/m3 g  
Calendar 
quarter — 1.5 µg/m3 Same as primary 

Lead 30-day 
average 1.5 µg/m3 — — 

Notes: ppm = parts per million 
µg/m3 = micrograms per cubic meter 
mg/m3 = milligrams per cubic meter 
(a) Standards, other than for ozone and those based on annual averages, are not to be exceeded more than once 

a year.  The ozone standard is attained when the expected number of days per calendar year with maximum 
hourly average concentrations above the standard is equal to or less than one. 

(b) Concentrations are expressed first in units in which they were promulgated.  Equivalent units given in 
parenthesis.  

(c) Primary Standards:  The levels of air quality necessary, with an adequate margin of safety to protect the public 
health.  Each state must attain the primary standards no later than 3 years after that state’s implementation plan 
is approved by the EPA. 

(d) Secondary Standards:  The levels of air quality necessary to protect the public welfare from any known or 
anticipated adverse effects of a pollutant. 

(e) The national 1-hour ozone standard was revoked by U.S. EPA on June 15, 2005.  A new 8-hour standard was 
established in May 2008. 

(f) The form of the 1-hour NO2 standard is the 3-year average of the 98th percentile of the daily maximum 1-hour 
average concentration. 

(g) The annual PM10 standard was revoked by U.S. EPA on September 21, 2006 and a new PM2.5 24-hour standard 
was established. 

(h) The U.S. EPA established a new 1-hour sulfur dioxide standard, effective August 23, 2010, which is based on 
the 3-year average of the annual 99th percentile of 1-hour daily maximum concentrations. 
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contains specific measures to be included in the SIP for areas that have not attained the 
ozone and particulate matter NAAQS. 
 
Areas with monitored air pollutant concentrations lower than ambient air quality 
standards are designated as attainment areas on a pollutant-by-pollutant basis.  Areas 
are designated as unclassified when data are insufficient to have a basis for determining 
the area’s attainment status.  From a regulatory standpoint, unclassified areas are 
treated the same as an attainment area.  Table 4.6-2 shows the attainment status of the 
project area with respect to the National and State air quality standards.  Mendocino 
County is in attainment or unclassified with respect to the national and State air quality 
standards for all criteria pollutants except for PM10, which is classified as nonattainment 
with respect to the State standards. 
 

Table 4.6-2 
Attainment Status of Mendocino County 

Pollutant Federal State 

Ozone (O3) - 1 hour - Attainment 
Ozone (O3) - 8 hour Unclassified/Attainment Attainment 
Carbon Monoxide (CO) Unclassified/Attainment Attainment 
Nitrogen Dioxide (NO2) Unclassified/Attainment  Attainment 

Sulfur Dioxide (SO2) Unclassified Attainment 
Respirable Particulates (PM10) Unclassified Nonattainment 

Fine Particulate Matter (PM2.5) Unclassified/Attainment Unclassified 
 
Stationary Source Control Measures 
 
The Federal Act authorizes the EPA to adopt regulations specifying pollutant levels that 
may be emitted from newly constructed stationary sources.  These regulations, called New 
Source Performance Standards (NSPS), are implemented for different categories of 
stationary emission sources.   
 
One such NSPS regulation has been promulgated for non-metallic mineral processing 
operations (40 CFR 60 Subpart OOO), which includes rock and sand and gravel quarry 
operations.  This performance standard includes particulate matter emission limitations 
and visible emissions (opacity) limits for point and fugitive sources at quarries and other 
facilities.  The regulation applies to various equipment components at quarries including 
crushers, grinders, screening operations, belt conveyors, and storage bins, that were 
constructed, reconstructed, or modified after August 31, 1983.  Existing equipment at the 
Harris Quarry is subject to these requirements and any new equipment that is acquired to 
replace old equipment will also be subject to these requirements. 
 
The Federal Act also requires stationary sources that emit or may emit large quantities 
of pollutants (called “major sources”) to obtain a federally enforceable permit to operate, 
called a Title V permit or a Part 70 permit, which is implemented and enforced by the 
local air agency, in this case the MCAQMD.  A major source is defined as a source that 
emits or has the potential to emit either 100 tons per year or more of any criteria 
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pollutant, ten tons per year of any single Hazardous Air Pollutant (HAP), or 25 tons per 
year of any combination of HAPs.   
 
In May 2010, the EPA issued a final rule that addressed greenhouse gas (GHG) emissions from 
stationary sources and requirements under the Title V and Prevention of Significant Deterioration 
(PSD) permitting programs.  This rule is known as the PSD and Title V Greenhouse Gas 
Tailoring Rule, or Tailoring Rule.  After July 1, 2011, new sources with GHG emissions of at least 
100,000 tons per year will be subject to PSD permitting requirements.  Additionally, new and 
existing sources with GHG emissions of at least 100,000 tons per year will be subject to Title V 
permitting requirements. 
 
The Harris Quarry is not a major source under the PSD or Title V permit regulations and will not 
become a major source with the proposed increase in quarry production levels and addition the 
asphalt facility. 
 
Mobile Source Control Measures – Diesel Engines 
 
In addition to setting emission standards for stationary sources, the EPA also sets nationwide 
emission standards for mobile sources, which include on-road (highway) motor vehicles such 
trucks, buses, and automobiles, and non-road (off-road) vehicles and equipment used in 
construction, agricultural, industrial, and mining (such as bulldozers and loaders).  The EPA also 
sets nationwide fuel standards.  California also has the ability to set motor vehicle emission 
standards and standards for fuel used in California, as long as they are the same or more 
stringent than the Federal standards.  
 
In the past several years the EPA has established a number of emission standards for on-road 
and non-road heavy-duty diesel engines used in trucks and other equipment.  This was done in 
part because diesel engines are a significant source of particulate matter (PM10 and PM2.5) and 
since the EPA has identified diesel particulate matter as a probable carcinogen.  Emissions from 
on-road heavy-duty truck and bus engines are estimated to account for about 30 percent of the 
NOx emissions and 25 percent of the PM emissions from mobile sources (EPA, 2000).  Non-road 
diesel engine emissions were estimated to be about 40 percent of the total mobile source PM2.5 
inventory and 25 percent of the NOx inventory in 1996.  Implementation of the heavy-duty diesel 
on-road vehicle standards (EPA, 2001) and the non-road diesel engine standards (EPA, 1998 
and 2004) are estimated to reduce PM and NOx emissions by from diesel engines by 90 to 95 
percent.   
 
In concert with the diesel engine emission standards, the EPA has also substantially reduced the 
amount of sulfur allowed in diesel fuels.  The sulfur contained in diesel fuel is a significant 
contributor to the formation of particulate matter in diesel-fueled engine exhaust.  The new 
standards reduced the amount of sulfur allowed by 97 percent for highway diesel fuel (from 500 
ppmw to 15 ppmw), and by 99 percent for off-highway diesel fuel (from about 3,000 ppmw to 15 
ppmw).  The low sulfur highway fuel (15 ppmw sulfur), also called ultra low sulfur diesel (ULSD), 
is currently required.  For off-highway diesel fuel the sulfur content will be reduced in phases. 
 
All of the above Federal diesel engine and diesel fuel requirements have been adopted by 
California, in some cases with modifications making the requirements more stringent or the 
implementation dates sooner. 
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Hazardous Air Pollutants 
 
The Federal Act also regulates the emission of hazardous air pollutants. HAPs are air 
pollutants known to be, or reasonably anticipated to be, carcinogenic, mutagenic, 
teratogenic, neurotoxic, or cause reproductive dysfunction, or are acutely or chronically 
toxic. Section 112 of the Federal Act (42 U.S.C. § 7412) contains a list of specific 
substances that are HAPs. These requirements for HAPs generally apply to major sources 
of HAPs and/or to specific source categories.  The Harris Quarry is not a major source of 
HAPs and will not become a major source with the proposed increase in quarry production 
or construction of the asphalt facility. 
 
State Air Quality Regulations 
 
California Clean Air Act 
 
Air pollution in California is regulated under the provisions of the California Clean Air Act 
(State Act). These statutes provide the basis for implementing the Federal Act.  The 
CARB is responsible for establishing and reviewing the State standards, compiling the 
California SIP, securing approval of that plan from the EPA, and identifying toxic air 
contaminants.  CARB also regulates mobile emission sources in California, such as 
construction equipment, trucks, and automobiles. The State Act divides implementation 
responsibility between the CARB and local or regional agencies called air quality 
management districts or air pollution control districts.  
 
The air districts are primarily responsible for implementing and enforcing Federal and 
State regulations for stationary sources at industrial and commercial facilities within their 
jurisdictions and for preparing the regional air quality plans that are required under the 
Federal Clean Air Act and California Clean Air Act.  These regional air quality plans 
prepared by districts throughout the State are compiled by the CARB to form the 
California SIP.  The local air districts also have the responsibility and authority to adopt 
transportation control measures and emission reduction programs for indirect and area-
wide emission sources. 
 
The CARB oversees air district regulation of stationary sources and is the agency primarily 
responsible for controlling air pollution from mobile sources in California.  Regulations have 
been adopted at both EPA and CARB levels that set specific emission standards for 
vehicles.  As older vehicles are retired and replaced with newer, cleaner vehicles (called 
“fleet turnover”), it is expected that the air quality will improve.  Consistent with this notion, 
most air quality planning documents project reduced vehicle emissions in the future. 
 
Local councils of governments, county transportation agencies, cities and counties, and 
various nongovernmental organizations also join in the efforts to improve air quality 
through a variety of programs.  These programs include the adoption of regulations and 
policies, as well as implementation of extensive education and public outreach 
programs.  The MCAQMD is the regional agency with jurisdiction over Mendocino 
County.  The MCAQMD is responsible for bringing and/or maintaining air quality within 
Federal and State air quality standards.  This includes the responsibility to monitor 
ambient air pollutant levels and to develop and implement attainment strategies to 
ensure that future emissions will be within Federal and State standards. 
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Criteria Air Pollutants 
 
The California Clean Air Act outlines a program for areas in the State to attain the 
California Air Quality Standards (CAAQS) by the earliest practical date.  The California 
Clean Air Act set more stringent air quality standards, as shown in Table 4.6-1, for most 
of the pollutants covered under the Federal standards.  Additionally, California has 
adopted ambient air quality standards for vinyl chloride, hydrogen sulfide, sulfates, and 
visibility-reducing particulates.   
 
In a manner similar to the Federal requirements, the California Clean Air Act requires 
designation of attainment and nonattainment areas with respect to CAAQS.  The 
California Clean Air Act also requires that local and regional air districts prepare a Clean 
Air Plan (CAP) if the State air quality standards for CO, SO2, NO2, or ozone are violated 
in their district.  These CAPs include information on existing air quality in the region, an 
inventory of current and forecasted future emissions, emission reductions required to 
meet the standards, and the control measures required to achieve the emission 
reduction.  The CAP must show satisfactory progress in attaining the State air quality 
standards.  The California Clean Air Act requires that the State air quality standards be 
met as expeditiously as practicable but unlike the Federal Clean Air Act, does not set 
precise attainment date deadlines.  Instead, the act established increasingly stringent 
requirements for areas that will require more time to achieve the standards.   
 
Unlike for other pollutants an attainment plan is not required for areas that violate the 
State PM10 standards.  While the MCAQMD is not required to prepare a PM10 
attainment plan, the District is required to prevent significant deterioration of local air 
quality and make reasonable efforts toward achieving attainment status for all pollutants.  
However, the MCAQMD has prepared a Particulate Matter Attainment Plan which lists 
PM10 control measures it considers cost-effective and developed a schedule for 
implementation of the plan. 
 
Toxic Air Contaminants 
 
Toxic Air Contaminants (TAC) are a comprised of large group of compounds known to 
cause short-term (acute) and/or long-term (chronic or carcinogenic) adverse human 
health effects. TACs are considered separately from criteria pollutants in the regulatory 
process.  Unlike criteria pollutants, there are no ambient air quality standards for 
evaluation of TACs.  Instead, TAC emissions are generally evaluated based on the 
degree of health risk that could result from exposure to these pollutants. 
 
TAC sources include industrial processes, commercial operations (e.g., gasoline stations 
and dry cleaners), some agricultural activities, and mobile sources.  In general, mobile 
sources, particularly those with diesel engines, contribute more significantly to health 
risks than stationary sources.  In comparison to other air toxics the CARB has identified 
and controlled, diesel particulate matter emissions are responsible for about 70 percent 
of the total ambient air toxics risk.  In addition to these general risks, diesel particulate 
matter can also present elevated localized or near-source exposures. 
 
The State requires the local air districts to quantify and prioritize emissions from 
individual facilities.  High priority facilities must then perform a health risk assessment, 
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and if specific thresholds are exceeded, they are required to communicate the results to 
the public in the form of notices and public meetings.  Depending on the level of risk, 
facilities can be required to implement varying levels of risk reduction measures.  
Regulation of TACs from mobile sources has traditionally been implemented through use 
of engine emission standards for on-road motor vehicles and through specifications for 
gasoline and diesel fuel sold in California.  However, as discussed below, due to the 
significant contribution to health risks in the State from diesel exhaust, the CARB has 
implemented a diesel exhaust control program. 
 
CARB Diesel Exhaust Control Program 
 
In August of 1998, the CARB formally identified particulate matter emitted from diesel-
fueled engines (diesel particulate matter [DPM]) as a TAC that is carcinogenic (causes 
cancer) in addition to other adverse health effects.  Diesel engines emit TACs in both 
gaseous and particulate forms.  Diesel particulate matter is of particular concern since it can 
be distributed over large regions, thus leading to widespread public exposure.  The particles 
emitted by diesel engines are coated with chemicals, many of which have been identified by 
EPA as HAPs, and by CARB as TACs.  Diesel engines emit particulate matter at a rate about 
20 times greater than comparable gasoline engines.  Because the vast majority of diesel 
exhaust particles are very small (92% to 94% of their combined mass consists of particles 
less than 2.5 micrometers in diameter), the particles are inhaled into the lung.  Like other 
particles of this size, a portion will eventually become trapped within the lung. While the 
gaseous portion of diesel exhaust also contains TACs, CARB uses diesel particulate matter 
as a surrogate for all the compounds in diesel exhaust that are carcinogenic. 
 
To address the issue of diesel emissions in the State, CARB developed the Risk 
Reduction Plan to Reduce Particulate Matter Emissions from Diesel-Fueled Engines and 
Vehicles (CARB, 2000a) and the Risk Management Guidance for the Permitting of New 
Stationary Diesel-Fueled Engines (CARB, 2000b).  The Diesel Risk Reduction Plan was 
adopted by the CARB in September 2000.  In addition to requiring more stringent 
emission standards for new on-road and off-road mobile sources and stationary diesel-
fueled engines to reduce particulate matter emissions by 90 percent, a significant 
component of the plan involves application of emission control strategies to existing 
diesel vehicles and equipment.  The projected emission benefits associated with full 
implementation of this plan, including existing and new Federal measures, are 
reductions in diesel particulate matter associated cancer risks by 75 percent in 2010 and 
85 percent by 2020.  The measures in the plan will substantially reduce localized risks 
associated with activities that expose nearby individuals to diesel particulate matter 
emissions. 
 
Many of the measures of the Diesel Risk Reduction Plan have been approved and 
adopted, including the Federal on-road and non-road diesel engine emission standards 
for new engines in 2004 and 2007 previously discussed, as well as adoption of 
regulations for low sulfur fuel in California.  The California diesel fuel regulations are 
similar to the Federal regulations in that they require the maximum sulfur content to be 
15 ppmw, but they also require reductions in the aromatic content.  Reductions in 
aromatic content reduce emissions of several other toxic substances other than diesel 
particulate matter, including benzene and polynuclear aromatic hydrocarbons (PAHs).  
Additionally, the low sulfur diesel fuel requirements are to be accelerated compared to 
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the Federal requirements.  The California low sulfur diesel fuel is currently required for 
use in both on-road and non-road engines in California. 
 
CARB has adopted and implemented a number of regulations for stationary and mobile 
sources to reduce emissions of DPM.  Several of these regulatory programs affect 
medium and heavy duty diesel trucks that represent the bulk of DPM emissions from 
California highways.  These regulations include the solid waste collection vehicle 
(SWCV) rule, in-use public and utility fleets, and the heavy-duty diesel truck and bus 
regulations. 

In December 2008 CARB approved a new regulation to reduce emissions of DPM and 
nitrogen oxides from existing on-road heavy-duty diesel fueled vehicles.  The regulation 
requires fleets that operate in California to reduce diesel truck and bus emissions by 
retrofitting or replacing existing engines.  Amendments were considered in December 
2010 to provide more time for fleets to comply.  The amended regulation would require 
installation of PM retrofits beginning January 1, 2012 and replacement of older trucks 
starting January 1, 2015.  By January 1, 2023, nearly all vehicles would need to 
have 2010 model year engines or equivalent. 

In July 2007, the CARB adopted regulations to reduce DPM and NOx emissions from in-
use (existing) off-road heavy-duty diesel vehicles (e.g., loaders, tractors, bulldozers, 
backhoes, off-highway trucks, etc.).  The regulations apply to diesel-powered off-road 
vehicles with engines 25 horsepower (hp) or greater.  The regulations are intended to 
reduce particulate matter and NOx exhaust emissions by requiring owners to turn over 
their fleet (replace older equipment with newer equipment) or retrofit existing equipment 
in order to achieve specified fleet-averaged emission rates.  The regulations call for 
different requirements and an implementation schedule that depends on the size of the 
fleet.  Large fleets are those with a total combined equipment horsepower of more than 
5,000 hp, medium fleets are those with a total combined horsepower between 2,500 and 
5,000 hp, while small fleets are those with a total combined horsepower of 2,500 hp or 
less.  The Northern Aggregates, Inc. fleet, which is comprised of more equipment than is 
operated at the Harris Quarry, is in the medium fleet category. 
 
In December 2010 the CARB amended these regulations to change the requirements 
and implementation schedule.  The amended regulations delay the original compliance 
timeline for all fleets by four years, making the first compliance deadline for January 1, 
2014, for large fleets, January 1, 2017 for medium fleets, and January 1, 2019 for small 
fleets.  Implementation of this regulation, in conjunction with stringent Federal off-road 
equipment engine emission limits for new vehicles, will significantly reduce emissions of 
DPM and NOx.  
 
Crystalline Silica 
 
Crystalline silica is a component of soil, sand, granite, and many other minerals and has 
been associated with potential respiratory health effects.  Respirable-sized particles of 
crystalline silica may be formed when workers chip, cut, drill, or grind the base materials 
that contain it.  If the base rock material at a quarry contains crystalline silica, the fugitive 
dust generated during quarrying activities may contain crystalline silica.  If respirable 
crystalline silica dust enters the lungs it can cause the formation of scar tissues 
(silicosis) which can be disabling or even fatal, reducing the lungs’ ability to take in 
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oxygen and increasing the susceptibility to lung infections.  The non crystalline form of 
silica (amorphous silica) is not nearly as toxic, since it usually does not cause silicosis.  
Crystalline silica has been identified as a TAC with chronic non-cancer health effects by 
the California Office of Environmental Health Hazard Assessment (OEHHA).  OEHHA 
has established an acceptable exposure level for crystalline silica’s potential health 
effect, but since it is not a TAC, it is not specifically regulated by the MCAQMD. 
 
Asbestos Toxic Air Control Measure 
 
On July 22 of 2002, the CARB adopted an Asbestos Airborne Toxic Control Measure 
(ATCM) for construction, grading, quarrying and surface mining operations.  New 
emission control measures, such as dust suppressants, will apply to activities such as 
road construction and road maintenance, construction, grading, and quarrying and 
surface mining operations in areas with naturally-occurring asbestos/serpentine rock. 
The MCAQMD enforces the requirements of the asbestos ATCM.  The MCAQMD may 
grant an exemption to the ATCM requirements if a geological evaluation demonstrates 
that ultramafic rock or serpentine is not likely to be found.  Before an exemption can be 
granted, the owner/operator must provide a copy of a report detailing the geologic 
evaluation to the MCAQMD for consideration.   
 
Local Air Quality Regulations 
 
Mendocino County General Plan 
 
Under the Air Quality component of the Mendocino County General Plan air quality goals 
and policies for the County are identified.  The following goals and policies would apply 
to the proposed project: 
 
Goal RM-6:  Air quality throughout Mendocino County that meets or exceeds all state 
and federal standards for all persons. 
 
Policy RM-35:  The County shall work to maintain ‘attainment status’, for state and 
federal air quality standards which are currently met, and toward attainment for currently 
exceeded standards.  
 
Policy RM-37:  Public and private development shall not exceed Mendocino County Air 
Quality Management District emissions standards.  
 
Policy RM-41:  Reduce dust generation from unpaved roads.  
 
Policy RM-43:  Reduce the effects of earth-moving, grading, clearing and construction 
activities on air quality.  
 
Policy RM-45:  Encourage the use of alternative fuels, energy sources and advanced 
technologies that result in fewer airborne pollutants. 
 
Policy RM-46:  Reduce or eliminate exposure of persons, especially sensitive 
populations, to air toxics.  
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Policy RM-47:  Minimize the exposure of sensitive uses, such as residences, schools, 
day care, group homes or medical facilities to industrial uses, transportation facilities, or 
other sources of air toxics.  
 
Policy RM-48:  Reduce potential health hazards from disturbance in areas classified as 
likely to contain Naturally Occurring Asbestos (NOA) 
 
Policy RM-50:  Mendocino County acknowledges the real challenge of climate change 
and will implement existing strategies to reduce greenhouse gas emissions and 
incorporate future measures that the State adopts in the coming years. 
 
Mendocino County Air Quality Management District (MCAQMD) Regulations 
 
The MCAQMD is responsible for permitting and inspection of stationary sources; 
enforcement of regulations, including setting fees, levying fines, and enforcement 
actions; and ensuring that public nuisances are minimized. 
 
The proposed increase in production levels for the proposed project and the construction 
of the asphalt plant would require new permits to be issued for the asphalt plant and the 
existing quarry air quality permit issued by the MCAQMD to be modified.  The proposed 
aggregate production increase to 200,000 cubic yards (418,500 tons) per year would 
require a new air quality permit to be issued.  The district will not approve any production 
increases until the project has a valid Use Permit from the County allowing the increased 
quarry production.  
 
The facility and its emission sources are subject to MCAQMD rules and regulations 
contained in the most recent version of the Rules and Regulations of the Mendocino 
County Air Quality Management District. The District’s rules and regulations that may 
apply to the permitting proposed project include: 
  
Regulation 1, Chapter 1 - General Provisions.  This contains the general district 
requirements as well as a definition of significant emission levels. 
 
Chapter 2 - Permits.  This chapter contains specific requirements for permitting facilities.  
It requires all new or modified sources to obtain authorization to construct and operate 
and outlines the requirements for obtaining a permit.  For sources, such as the proposed 
project that are subject to New Source Performance Standards (NSPS) requirements, an 
evaluation of best available control technology (BACT) is required for pollutants emitted 
in significant amounts.  Additionally, this chapter contains requirements for evaluation of 
hazardous or toxic air contaminants.  Both State and Federal requirements are 
addressed.  As discussed earlier, the proposed project will not be a major source of 
hazardous air pollutants.   
 
Additionally, the MCAQMD recently adopted Rule 1-221 Federal Permitting for 
Greenhouse Gas Emissions.  This rule defines the GHG emission levels for major 
stationary sources (new, existing, and modifications to existing major sources) and 
identifies permitting requirements for major sources of GHGs. For new stationary 
sources the GHG emission threshold is 100,000 tons per year of CO2e.  
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Chapter 4 - Prohibitions.  This chapter contains general limitations associated with air 
emission source operations including those relating to public nuisance, visible 
emissions, particulate matter emissions, fugitive dust, sulfur oxide emissions, and 
Federal New Source Performance Standards.  Prohibitions applicable to the proposed 
project are addressed further below. 
 
 Rule 1-400(a) Public Nuisance – This is a general requirement that is applicable 

to odors, as well as other air contaminants.  Specifically, the rule states that a 
person shall not discharge from any source whatsoever such quantities of air 
contaminants or other material which cause injury, detriment, nuisance or 
annoyance to any considerable number of persons or to the public or which 
endanger the comfort, repose, health or safety of any such persons or the public 
or that cause or have a natural tendency to cause injury or damage to business 
or property. 

 
Rule 1-410 Visible Emissions – This applies to any source at the facility and 
limits visible emissions to no more than 20 percent opacity for more than a 3-
minute period in any one hour.   
 
Rule 1-420 Particulate Matter – This rule imposes particulate matter emission 
rate limitations and is applicable to combustion and non-combustion sources.  
Combustion sources do not include mobile sources.  The proposed project will 
have both combustion and non-combustion sources that will be subject to these 
requirements. 

 
Rule 1-490 New Source Performance Standards – This rule requires new or 
modifications to existing sources to comply with the rules, standards, criteria, and 
requirements of 40 CFR Part 60 (New Source Performance Standards).  As 
stated previously, the Harris Quarry is subject to the requirements of the NSPS 
Subpart OOO for Non-metallic Materials Processing Plants. 

 
In addition, there are other MCAQMD rules and regulations, not detailed here, which 
apply to the proposed project but are administrative or descriptive in nature.  These 
include rules associated with fees, enforcement and penalty actions, and variance 
procedures. 
 
3. Existing Air Quality Conditions 
 
The ambient air quality in a given area depends on the quantities and types of pollutants 
emitted within the area, the location and distribution of emission sources, transport of 
pollutants to and from surrounding areas, local and regional meteorological conditions, 
as well as the surrounding topography of the air basin.  Meteorological conditions such 
as wind speed and direction, atmospheric stability, and for photochemical pollutants, 
sunlight, all combine to affect the atmosphere’s ability to mix, transform, and disperse 
pollutants.  Long-term variations in air quality typically result from changes in air pollutant 
emissions, while short-term variations result from changes in atmospheric conditions. 
 
Air quality in Mendocino County and the project area is generally very good due to the 
rural nature of the region.  There are infrequent exceedances of the air quality standards 
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for particulate matter.  The existing air quality conditions in the project region can be 
characterized using long-term monitoring data collected in the region over a period of 
years.  Ambient ozone, NO2, CO, and particulate matter (PM10 and PM2.5) 
concentrations are measured at several monitoring stations in the project region.  The 
pollutant of greatest concentration in the MCAQMD is particulate matter.  Ambient 
PM2.5 is measured in both Willits (7 miles north of the project site) and Ukiah (19 miles 
south of the project site).  Measured pollutant concentrations for the last three years 
(2007 through 2009) are summarized in Table 4.6-3.   
 
As seen from Table 4.6-3, there have been no exceedances of the National or State air 
quality standards over the last three years except for PM10 in 2008.  The high 24-hour 
average PM10 concentrations in 2008 were due to statewide fires beginning on June 
20th, 2008.  
 
In Mendocino County ambient particulate matter concentrations exhibit a seasonal 
pattern.  Particulate matter concentrations typically increase during the winter months 
and are generally at their lowest levels during the summer months.  The higher 
wintertime concentrations are attributed to wood smoke from outdoor burning and use of 
wood stoves.  In general, wood smoke is much more prevalent during the winter months 
and dust levels are higher in the summer and early fall (MCAQMD, 2005). 
 
Mendocino County is classified as Federal attainment or unclassified for all criteria 
pollutants and is State attainment or unclassified for all pollutants, except for PM10 for 
which the area is classified as nonattainment. 
 
4. Existing Emissions in Mendocino 
 
Mendocino County Emissions 
 
The CARB estimated annual average daily air emissions in 2010 for Mendocino County 
are presented in Table 4.6-4.  This table shows both the man-made (anthropogenic) 
emissions as well as the natural (nonanthropogenic) emissions for the County.  Mobile 
sources are clearly one of the largest contributors to anthropogenic (man made) VOCs, 
CO, NOX, and SOX emissions, while their contribution to particulate matter emissions is 
much smaller. For VOC emissions in the County, the natural emission sources are 
clearly the largest contributors. 
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Table 4.6-3 
Maximum Measured Short Term and Annual Average  

Air Pollutant Concentrations at Willits and Ukiah Monitoring Stations  
Air Quality 
Standard    

Pollutant & Location 
Averaging 

Period National State 2007 2008 2009 
Respirable Particulate Matter (PM10)      
Willits 24-Hour (µg/m3) 150 50 47.0 111.8 NA 
Ukiah    27.4 220.6 NA 
Willits Annual (µg/m3) - 20 13.6 19.5 NA 
Ukiah    12.2 19.3 NA 
Fine Particulate Matter (PM2.5)      
Ukiah 24-Hour (µg/m3) 35 - 16.4 31.6 25.9 
Ukiah Annual (µg/m3) 15 12 4.7 7.9 NA 
Ozone (O3)      
Willits 1-Hour (ppm) - 0.09 0.061 0.054 NA 
Ukiah    0.080 0.090 0.094 
Willits 8-Hour (ppm) 0.075 0.070 0.052 0.049 NA 
Ukiah    0.068 0.072 0.064 
Carbon Monoxide (CO)      
Willits 8-Hour (ppm) 9 9.0 1.12 1.01 NA 
Ukiah    1.67 3.38 NA 
Nitrogen Dioxide (NO2)      
Willits 1-Hour (ppm)   0.037 0.032 NA 
Ukiah  0.100 0.18 0.036 0.110 0.094 
Willits Annual (ppm)   0.008 NA NA 
Ukiah  0.053 0.030 0.007 0.007 0.005 
Notes: ppm = parts per million 
 µg/m3 = micrograms per cubic meter  
 Values reported in bold exceed ambient air quality standard 
 NA = data not available. 
 
Baseline Quarry Operation Emissions 
 
The Harris Quarry is a currently operating quarry that extracts, processes (crushes, 
screens, and segregates), and sells aggregate to retail customers.  Quarry operation 
typically occurs weekdays during the daytime (7 a.m. to 4 p.m.).  Currently, the 
aggregate crushing operations at the quarry do not operate five days per week, every 
week during the summer.   
 
The quarry production rate is currently limited to a maximum of 75,000 cubic yards per 
year and currently operates approximately at this level.  This production rate was used to 
represent existing (baseline) conditions in 2010.  Future conditions assume the 
maximum quarry production level of 200,000 cubic yards per year plus the import of 
10,000 tons of recycle material (primarily concrete and asphalt).   
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Table 4.6-4 
2010 Estimated Annual Average Emissions (Tons/Day) For Mendocino County 

Source Type/Category VOCs CO NOX SOX PM10 PM2.5 
Stationary Sources 

Fuel Combustion 0.1 0.2 
 
0.5 0.4 0.1 0.1 

Waste Disposal 0.0 - 
 

- 
 

- 
 

- 
 

- 
 Cleaning and Surface Coating 0.6 - 

 
- 
 

- 
 

- 
 

- 
 Petroleum Production and Market 0.4 - 

 
- 
 

- 
 

- 
 

- 
 Industrial Processes 0.2 - - - 0.2 0.1 

Subtotal  1.3 0.2 0.5 0.4 0.4 0.2 
Area wide Sources 

Solvent Evaporation 2.1 - - - - - 
Miscellaneous Processes 2.0 20.5 0.5 0.3 20.1 4.7 

Subtotal 4.1 20.5 0.5 0.3 20.1 4.7 
Mobile Sources 

On-Road Motor Vehicles 3.4 30.3 7.8 0.1 0.3 0.2 
Other Mobile Sources 3.0 15.5 14.6 5.8 1.2 1.1 

Subtotal 6.4 45.8 22.4 5.9 1.5 1.4 
Natural Sources 

Biogenic Sources 
 

117.7 
 

6.1 
 

0.2 
 

0.1 
 

0.6 
 

0.5 
Subtotal 117.7 6.1 0.2 0.1 0.6 0.5 

       

County Total  129.6 72.6 23.6 6.6 22.6 6.8 
Source: California Air Resources Board - http://www.arb.ca.gov/app/emsinv/emseic1_query.php  

 
On-site emission sources at the quarry include stationary, mobile, and fugitive sources.  
The stationary sources at the quarry include one large diesel generator (2,012 hp), two 
small diesel generators (22 hp and 30 hp), and sources associated primarily with quarry 
processing facility; a feeder, primary jaw crusher, two secondary cone crushers, three 
screens, conveyors, stacking conveyors, and one wash plant (in place, but non-
operational).  Emissions from these sources are minimized by use of water/foam spray 
systems on the crushers and at transfer and processing points to reduce any dust 
generated.   
 
Other emission sources at the quarry include fugitive dust from quarry maintenance and 
excavation activities and aggregate loading into haul trucks via loaders.  On-site mobile 
equipment includes one bulldozer, three loaders (two in operation and one for spare 
use), one excavator, one Skidsteer, one rock drill rig, and one water truck used for dust 
suppression by watering the roads and work areas.  The haul trucks traveling on the 
unpaved access road to the quarry and in the quarry area where the trucks are loaded 
and weighed also generate fugitive dust.  Dust control from these sources is achieved by 
watering work areas and roadways, and by wetting surge and storage piles to maintain 
adequate moisture to minimize airborne particulates.  Exhaust emissions are also 
generated by the mobile sources.   
 
Maximum annual average and average daily emissions associated with the above 
source categories were calculated for baseline quarry operation.  Daily emissions were 
based on the estimated daily production levels of the asphalt processing facility.  
Maximum annual average emissions were based on a maximum baseline annual 
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average production of 75,000 cubic yards (156,940 tons per year).  In estimating the 
baseline annual number of haul trucks used, an average truckload capacity of 16 cubic 
yards (27 tons) of quarry product was assumed.  Details of the emission calculations are 
provided in Appendix D. 
 
Particulate matter emissions from the quarry processing equipment were calculated 
using quarry and equipment processing rates and the U.S. EPA’s AP-42 emission 
factors for Crushed Stone Processing (AP-42 Section 11.19-2).  Exhaust emissions from 
the on-site quarry mobile equipment were computed using emission factors from the 
CARB OFFROAD2007 model for off-road diesel engines.  The CARB developed these 
emission factors, which vary by engine horsepower rating and year of engine, for 
preparing State and local emission inventories of diesel equipment and off-road mobile 
sources.  Emissions of NOx, CO, VOCs, PM10, PM2.5, and carbon dioxide (CO2) were 
computed using these emission factors, along with the year of equipment, engine 
horsepower ratings, operating schedule, and equipment load factors.  Diesel particulate 
matter emissions were assumed to be the same as that of the exhaust PM10 emissions.  
Typical off-road equipment can last many years.  Older equipment can produce 
emissions much higher than newer equipment that must meet current or near-future 
mandated emission standards.  Thus, the age of the equipment was taken into account 
when estimating emissions. 
 
Exhaust emissions from the haul trucks and employee vehicles were computed using 
the CARB EMFAC2007 on-road mobile source emissions model.  CARB default model 
inputs for Mendocino County were used.  The haul trucks were all assumed to be diesel-
fueled heavy, heavy-duty trucks (HHD).  For the baseline analysis, emissions for 
calendar year 2010 were used.  Generally, the trucks used by aggregate suppliers in 
Mendocino County are no older than 15 years (some trucks may be older, but most 
trucks are newer than 10 years old).  Thus, it was assumed that the vehicles in the truck 
fleet were manufactured in 1993 or later.  A vehicle speed of 10 miles per hour was used 
to generate emission factors for trucks traveling on the access road and within the 
quarry.  When traveling off-site haul trucks and employee vehicles were assumed to 
travel at average speeds of 55 mph and 60 mph, respectively.  Haul truck emission 
estimates included running exhaust and idle emissions. 
 
In addition to the direct emissions from the quarry equipment and processing activities, 
indirect emissions from on-road vehicles (haul trucks and employee vehicles) while 
traveling off-site and within the quarry site were calculated and included in the emissions 
inventory.   
 
A summary of the estimated daily and annual quarry baseline emissions of CO, NOx, 
VOC, PM10, PM2.5, and CO2 are provided in Tables 4.6-5 and 4.6-6, respectively.   
Details of the emissions calculations are provided in Appendix D. 
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Table 4.6-5 
Summary of Harris Quarry Baseline Daily Emissions 

 Daily Emissions (lb/day) 
Emission Source NOx CO VOC PM10 PM2.5 CO2 
Diesel Generators 114.0 37.6 6.5 0.7 0.7 17,084 
Processing Equipment - - - 7.7 0.7 - 
Quarrying/Fugitives - - - 17.1 3.8 - 
Off-Road Equipment Exhaust 121.0 26.8 8.7 4.0 4.0 10,444 
Truck Travel on Haul Roada - - - 7.2 0.7 - 
Quarry Subtotal 235.0 64.4 15.2 36.6 9.8 27,528 
       
Indirect Emissionsb       
Truck and Employee Vehicles 61.1 16.8 3.1 2.2 1.9 439 

       
Total (Direct + Indirect) 296.1 81.2 18.3 38.8 11.7 27,967 

a Fugitive dust emissions from haul trucks traveling on access road and in the quarry area. 
b Indirect emissions are those associated with vehicles (trucks and employee vehicles) not permanently 

located at the site. 
 
 

Table 4.6-6 
Summary of Harris Quarry Baseline Annual Emissions 

 Annual Emissions (ton/year) 
Emission Source NOx CO VOC PM10 PM2.5 CO2 
Diesel Generators 8.0 2.6 0.5 0.05 0.05 1,196 
Processing Equipment - - - 0.5 0.02 - 
Quarrying/Fugitives - - - 1.1 0.2 - 
Off-Road Equipment Exhaust 8.5 1.9 0.6 0.3 0.3 731 
Truck Travel on Haul Roada - - - 0.5 0.05 - 
Quarry Subtotal 16.5 4.5 1.1 2.4 2.3 1,927 
       
Indirect Emissionsb       
Truck and Employee Vehicles 5.4 1.5 0.3 0.2 0.6 706 

       
Total (Direct + Indirect) 21.9 6.0 1.4 2.6 2.9 2,633 

a Fugitive dust emissions from haul trucks traveling on access road and in the quarry area. 
b Indirect emissions are those associated with vehicles (trucks and employee vehicles) not permanently 

located at the site. 
 
 
5. Sensitive Receptors 
 
Sensitive receptors are locations where an identifiable subset of the general population 
(children, asthmatics, the elderly, and the acutely or chronically ill) that is at greater risk 
than the general population to the effects of air pollutants are likely to be exposed.  These 
locations include residential areas, schools, retirement homes, convalescent homes, 
hospitals, and medical clinics. 
 
The area immediately surrounding the Harris Quarry is comprised of undeveloped lands.  
There are no sensitive receptors immediately adjacent to the quarry.  To the west of the 
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quarry is undeveloped land owned by the applicant. Further west and southwest there is 
rural residential development.  The nearest residence to the west is about 1.4 miles west 
of the quarry.  The nearest residence to the asphalt plant site is about one mile to the 
west.  To the south is undeveloped open space on the Ridgewood Ranch belonging to 
the Church of the Golden Rule.  The Church's compound (off Ridgewood Road) is 
located about two miles south of the quarry.  La Vita School is located about 2.3 miles 
south of the quarry.  A mobile home park (Golden Rule Mobile Village) is located about 3 
miles south of the quarry.  Five to six residential units and several former commercial 
businesses including a motel, service station, and restaurant are located to the north of 
the quarry site, along Highway 101, and northeast of the asphalt plant site. This 
development is as near as 1,000 feet of the asphalt plant site. North of the asphalt plant 
site (and west of the highway commercial area) is open space land owned by the 
applicant.  Across the highway and about 3,000 feet northeast of the asphalt plant site is 
the California Department of Forestry Howard Forest Fire Station.  Further north and 
northwest are rural residential properties; the property boundary of the nearest rural 
residential property is about 3,000 feet north of the asphalt plant site, with the nearest 
home located approximately one mile away. 
 
6. Greenhouse Gas Emissions and Global Climate Change 
 
Climate change is caused by greenhouse gases (GHGs) emitted into the atmosphere 
around the world from a variety of sources, including the combustion of fuel for energy 
and transportation, cement manufacturing, and refrigerant emissions.  GHGs are those 
gases that have the ability to trap heat in the atmosphere, a process that is analogous to 
the way a greenhouse traps heat.  GHGs may be emitted as a result of human activities, 
as well as through natural processes.  GHGs have been accumulating in the earth’s 
atmosphere at a faster rate than has occurred historically.  Increasing GHG 
concentrations in the atmosphere are leading to global climate change. 
 
Carbon dioxide (CO2) is the most important anthropogenic GHG because it comprises 
the majority of total GHG emissions emitted per year and it is very long-lived in the 
atmosphere.  Common GHGs include carbon dioxide, methane, nitrous oxides, and 
halocarbons (a group of gases containing fluorine, chlorine, or bromine).  Typically, 
when evaluating GHG emissions they are expressed as carbon dioxide equivalents, or 
CO2e, which is a means of weighting the global warming potential (GWP) of the different 
gases relative to the global warming effect of CO2, which has a GWP value of one.  
Other GHGs, such as methane and nitrous oxide which are commonly found in the 
atmosphere, but at much lower concentrations, have a GWP of 21 and 310, respectively.  
In the United States, CO2 emissions account for about 85 percent of the CO2e 
emissions, followed by methane at about eight percent and nitrous oxide at about five 
percent.   
 
Current Regulatory Setting 
 
Federal 
 
The United States participates in the United Nations Framework Convention on Climate 
Change (UNFCCC).  While the United States signed the Kyoto Protocol, which would 
have required reductions in GHGs, Congress never ratified the protocol.  The Federal 
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government chose voluntary and incentive-based programs to reduce emissions and 
has established programs to promote climate technology and science.  In 2002, the U.S. 
announced a strategy to reduce the greenhouse gas intensity of the American economy 
by 18 percent over the 10-year period from 2002 to 2012.   
 
In 2007, the EPA identified CO2 as an air pollutant as defined under the Clean Air Act, 
and the EPA determined it has the authority to regulate emissions of GHGs.  In 2009, 
the EPA published their “Proposed Endangerment and Cause or Contribution Findings 
for Greenhouse Gases under the CAA”.  This finding is based on the Federal Clean Air 
Act, which states that the EPA Administrator should regulate and develop standards for 
emissions of air pollution from any class or classes of new motor vehicles or new motor 
vehicle engines, which in its judgment cause, or contribute to, air pollution which may 
reasonably be anticipated to endanger public health or welfare.  
 
Since the EPA’s endangerment finding, the EPA has promulgated several GHG 
regulations, which for the most part, apply to larger facilities that emit large amounts of 
CO2 or its equivalent in other regulated GHGs.  These regulations include the Federal 
Mandatory Reporting of Greenhouse Gases (Mandatory Reporting Rule) and the 
Tailoring Rule.  In 2009 the EPA established the Mandatory Reporting Rule, which 
requires reporting of CO2 and other GHG emissions.  This rule applies to particular 
facility types, some of which are required to report based on the quantity of GHGs that 
they emit, while others are required to report regardless of the quantity of their GHG 
emissions. Stationary fuel combustion sources are subject to the rule if the aggregate 
maximum heat input capacity of all units is 30 million British thermal units per hour 
(MMBtu/hr) or more and the combined GHG emissions equals 25,000 metric tons of 
CO2e or more per year. 
 
In May 2010, the EPA issued a final rule that addressed greenhouse gas emissions from 
stationary sources and requirements under Title V and PSD permitting programs.  This 
rule is known as the PSD and Title V Greenhouse Gas Tailoring Rule, or Tailoring Rule.  
After July 1, 2011, new sources with GHG emissions of at least 100,000 tons per year 
will be subject to PSD permitting requirements.  Additionally, new and existing sources 
with GHG emissions of at least 100,000 tons per year will be subject to Title V permitting 
requirements. 
 
The Harris Quarry is not a major source under the PSD or Title V permit regulations, and it will not 
become a major source with the proposed increase in quarry production levels and the addition of 
the asphalt facility; it will not be subject to the Tailoring Rule.  Although the proposed asphalt plant 
will have equipment with a maximum combined heat input of 30 MMBtu/hr, its CO2e emissions 
will be less than 25,000 tons of CO2e per year, and therefore, not subject to the Mandatory 
Reporting Rule.  
 
State 
 
In response to the increasing body of evidence that GHGs will continue to affect the 
global climate, the State has enacted key legislation and implemented regulations in an 
effort to reduce the State’s contribution to climate change. 
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California Assembly Bill 1493 (Pavley) enacted on July 22, 2002, required CARB to 
develop and adopt regulations that reduce GHG emitted by passenger vehicles and light 
duty trucks. Regulations adopted by CARB apply to 2009 and later model year vehicles. 
CARB estimates that the regulation will reduce climate change emissions from light duty 
passenger vehicle fleet by an estimated 18 percent in 2020 and by 27 percent in 2030. 
 
California Governor Arnold Schwarzenegger announced on June 1, 2005, through 
Executive Order S-3-05, the following GHG emission reduction targets: by 2010, reduce 
GHG emissions to 2000 levels; by 2020, reduce GHG emissions to 1990 levels; by 
2050, reduce GHG emissions to 80 percent below 1990 levels. The California Climate 
Action Team’s (CAT) Report to the Governor contains recommendations and strategies 
to help ensure the targets in Executive Order S-3-05 are met. 
 
In 2006, the California State Legislature adopted AB 32, the California Global Warming 
Solutions Act of 2006. AB 32 focuses on reducing GHG in California. GHG as defined 
under AB 32 include: carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, 
perfluorocarbons, and sulfur hexafluoride. AB 32 requires the California Air Resources 
Board, the State agency charged with regulating statewide air quality, to adopt rules and 
regulations that would achieve greenhouse gas emissions equivalent to statewide levels 
in 1990 by 2020. CARB approved the Climate Change Scoping Plan (Scoping Plan) in 
December 2008.  The Scoping Plan outlines actions to obtain the goal set out in AB 32 
of reducing emissions to 1990 levels by 2020.  The Scoping Plan “proposes a 
comprehensive set of actions designed to reduce overall greenhouse gas emissions in 
California, improve our environment, reduce our dependence on oil, diversify our energy 
sources, save energy, create new jobs, and enhance public health”.  The measures in 
the Scoping Plan will be in place by 2012.  The Scoping Plan’s recommendations for 
reducing greenhouse gas emissions to 1990 levels by 2020 provide for emission 
reduction measures, including a cap-and-trade program linked to Western Climate 
Initiative partner jurisdictions, green building strategies, recycling and waste-related 
measures, and Voluntary Early Actions and Reductions.  CARB has also developed and 
approved a 1990 State GHG emissions inventory of 427 million metric tons of carbon 
dioxide equivalent (MMTCO2e) in December 2007.  Therefore, in 2020, GHG emissions 
in California are required to be at or below 427 MMTCO2e. 
 
Executive Order S-01-07 was enacted by the Governor on January 18, 2007. The order 
mandates a two pronged approach to achieving lower fuel emissions. First, it states that 
a statewide goal shall be established to reduce the carbon intensity of California's 
transportation fuels by at least 10 percent by 2020, then from that baseline a Low 
Carbon Fuel Standard for transportation fuels shall be established for California. 
 
California Senate Bill 97 (SB-97), signed by the governor in August 2007, acknowledges 
climate change is a prominent environmental issue that requires analysis under CEQA.  
This bill directed the Governor’s Office of Planning and Research to prepare, develop, 
and transmit to the California Resources Agency by July 1, 2009 guidelines for mitigating 
GHG emissions or the effects of GHG emissions, as required by CEQA.  The California 
Resources Agency was required to certify and adopt these guidelines by January 1, 
2010.  Amendments to the CEQA Guidelines pursuant to BB-97 were adopted in March 
2010. 
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California Senate Bill 375 passed on August 30, 2008 and was signed by the Governor 
on September 30, 2008.  According to SB 375, the transportation sector is the largest 
contributor of greenhouse gas emissions, which emits over 40 percent of the total 
greenhouse gas emissions in California.  SB 375 states that “Without improved land use 
and transportation policy, California will not be able to achieve the goals of AB 32.”  SB 
375 does the following: (1) requires metropolitan planning organizations to include 
sustainable community strategies in their regional transportation plans for reducing 
greenhouse gas emissions, (2) aligns planning for transportation and housing, and (3) 
creates specified incentives for the implementation of the strategies.   
 
In January 2010, the State Building Standards Commission adopted the State Green 
Building Standards Code (CALGreen).  CALGreen supplements the California Building 
Standards Code (Title 24) which became effective on January 1, 2011 requiring all new 
buildings in the state to incorporate energy saving features.  New standards include: 
 

• Water efficiency: New buildings must demonstrate at least a 20 percent reduction 
in water use over typical baseline conditions. 

• Construction waste: At least 50 percent of construction waste must be recycled, 
reused, or otherwise diverted from landfilling. 

• Interior finishes: Interior finishes such as paints, carpet, vinyl flooring, particle 
board, and other similar materials must be low-pollutant emitting. 

• Landscape irrigation: In nonresidential buildings, separate water meters must be 
provided for a building’s indoor and outdoor water use.  Large landscape projects 
must use moisture-sensing irrigation systems to limit unnecessary watering. 

 
Baseline Quarry Operation GHG Emissions 
 
GHG emissions from current operations at the Harris Quarry are entirely due to 
combustion of fossil fuel (primarily diesel) in the generators used for powering the quarry 
and for running pumps and other equipment, and in running the off-road mobile 
equipment.  GHG emissions are also produced by the vehicles accessing the quarry 
(haul trucks and employee vehicles).  GHG emissions from baseline quarry operation in 
2010 were estimated for above emissions sources using the same methods described 
earlier for estimating baseline criteria pollutant emissions from the quarry.  The baseline 
GHG emissions are summarized in Table 4.6-7. 
 

Table 4.6-7 
Summary of Harris Quarry Baseline Greenhouse Gas Emissions 

 Greenhouse Gas Emissions 
Emission Source (short tons/year)a (metric tons/year) 
Diesel Generators 1,196 1,085 
Off-Road Equipment Exhaust 731 663 
Quarry Subtotal 1,927 1,748 
   
Indirect Emissions   
On-road Truck Exhaust  663 601 
Employee Vehicles 43 39 
Indirect Subtotal 706 640 

Total 2,633 2,388 
a A short ton is the standard ton in the U.S. (1 short ton = 2,000 lbs) 
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Methods of Assessing Global Climate Change 
 
Amendments to the CEQA Guidelines, pursuant to SB-97 include a new section 15064.4 
designed to assist lead agencies in determining the significance of the impacts of GHG 
emissions.  Section 15064.4 encourages lead agencies to quantify the greenhouse gas 
emissions of proposed projects where possible and recommends lead agencies consider 
several factors in determining significance: (1) the extent to which the project may 
increase or reduce GHG emissions compared with the existing environment, (2) whether 
the emissions exceed a threshold of significance that applies to the project, and (3) the 
extent to which the project complies with requirements adopted to implement statewide, 
regional, or local plans for reduction of GHG emissions.   
 
There is currently no County Greenhouse Plan for reduction of emissions that can be 
used in assessing project impacts. However, the MCAQMD has recommended GHG 
significance thresholds102. For stationary source projects, the MCAQMD significance 
threshold is 10,000 metric tons per year of CO2e. For projects other than stationary 
sources, such as land-development projects, the GHG significance threshold is 1,100 
metric tons per year of CO2e or 4.6 metric tons of CO2e per service population 
(residents and employees) per year.  
 
For this EIR, GHG emissions are quantified for both the existing quarry and the 
proposed project and the net increase in GHG emissions due to the proposed project 
are compared to the stationary source GHG significance threshold. 
 
 
B. Potential Impacts and Mitigation Measures 
 
1. Criteria for Determining Impact Significance 
 
According to Appendix G of the CEQA Guidelines, a project would have a significant 
effect on air quality if it: 
 
4.6a Conflicts with or obstructs implementation of the applicable air quality plan.   
 
4.6b Violates any ambient air quality standard or contributes substantially to an 

existing or projected air quality violation.  
 
4.6c Results in a cumulatively considerable net increase of any criteria pollutant for 

which the project region is nonattainment under an applicable Federal or State 
ambient air quality standard (including releasing emissions which exceed 
quantitative thresholds for ozone precursors).  

 
4.6d Exposes sensitive receptors to substantial pollutant concentrations.  
 
4.6e Creates objectionable odors affecting a substantial number of people. 
                                                 
102 Memorandum from Christopher D. Brown AICP, Air Pollution Control Officer to Planning 
Agencies and Planning Consultants, October 7, 2010, Clarification of Interim CEQA Criteria and 
GHG Pollutant Thresholds. 
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For Greenhouse Gas Emissions, a project would have a significant effect if it would: 
 
4.6f Generate greenhouse gas emissions, either directly or indirectly, that may have a 

significant impact on the environment; or  
 
4.6g Conflict with an applicable plan, policy or regulation adopted for the purpose of 

reducing the emissions of greenhouse gases. 
 
Appendix G provides that, when available, the significance criteria established by the 
applicable air quality management district or air pollution control district may be relied 
upon for determinations of significance.  The MCAQMD, in 2010, established 
recommended significance criteria for evaluating CEQA projects103.  The MCAQMD’s 
recommended significance thresholds are provided for indirect and stationary (direct) 
operational emissions, where the indirect thresholds are used for indirect emissions from 
vehicle trips associated with a project. Table 4.6-8 summarizes the recommended 
emission thresholds.  Projects with emissions that exceed these thresholds would be 
considered to have a significant air quality impact. 
 

Table 4.6-8 
MCAQMD Significant Impact Thresholds 

 Indirect Source Project/Stationary Source 
 

Criteria Pollutant  
and Precursors  

Average Daily 
Emissions 

(lb/day) 

Maximum Annual 
Emissions 
(tons/year) 

ROG 180 40 
NOx 42 40 

PM10 82 15 
PM2.5 54 10 

Fugitive Dust (PM10/PM2.5) same as above 
Local COa 125 tons/year 

Greenhouse Gas 
Emissions 

Projects Other than 
Stationary Sources 

 
Stationary Sources 

GHGs 1,100 MT of 
CO2e/year 

10,000 MT of 
CO2e/year 

Notes: MT = metric tons, CO2e = CO2 equivalents 
a  MCAQMD’s indirect permitting rules allow 125 ton/year of CO. Local hot spots of CO resulting from traffic 
congestion must still be accounted for using a health based screening level approach. 
 
It should be noted that previously the MCAQMD used both emission-based and 
concentration-based significance thresholds. In order to assess impacts for pollutants 
with concentration-based significance thresholds, air quality dispersion modeling was 
needed to predict project-related concentration increases for comparison with the 
thresholds.  The current MCAQMD-recommended CEQA significance thresholds for 
criteria pollutants are emission-based thresholds, except for CO which still requires a 
local CO hot spot analysis in addition to an emission-based threshold. 
 

                                                 
103 http://www.co.mendocino.ca.us/aqmd/CEQA2010.htm  
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The pollutants of most concern for the proposed project are particulate matter (PM10 
and PM2.5) in addition to carbon monoxide and ozone (including ozone precursor 
pollutants, VOCs and NOx).  For the purpose of this assessment, emissions of CO, NOx, 
VOCs, PM10 and PM2.5 were assessed and a CO hot spots evaluation performed.  The 
impacts from SO2 emissions are anticipated to be minor because: (1) background 
concentrations are well below ambient air quality standards, and (2) due to the use of 
ultra low sulfur fuel for the project, SO2 emissions are expected to be negligible. 
 
Toxic Air Contaminants 
 
The operation of any project with the potential to expose sensitive receptors to 
substantial levels of TACs would have a potentially significant impact.  Proposed 
projects that have the potential for exposure to TACs that would result in health effects in 
excess of the following MCAQMD-recommended CEQA thresholds should be 
considered to have a significant impact. 
 

• An increase in cancer risk of greater than 10.0 cases in a million people 
 
• An increase in the exposure to non-carcinogenic TACs that would result in a 

Hazard Index (Chronic or Acute) of greater than 1.0   
 
Non-cancer health risk is usually determined by comparing the predicted level of 
exposure to a chemical to the level of exposure that is not expected to cause any 
adverse effects (reference exposure level), even to the most susceptible people.  This 
ratio of predicted exposure level to the reference exposure level is called the Hazard 
Index (this value represents the maximum concentration at which no adverse health 
effects to the respiratory system are anticipated to occur), 
 
These thresholds are typically evaluated based on the results of a health risk 
assessment utilizing dispersion modeling to assess TAC concentration increases from a 
project. 
 
 
2. Project Impacts 
 
The focus of the air quality impact analysis is to evaluate whether there would be a 
substantial increase in criteria pollutant emissions from the proposed project above 
baseline emission levels, and if so, whether the increased emissions are likely to result 
in a significant air quality impact, and whether the proposed project would result in 
significant increases in adverse health effects at sensitive receptor locations in the 
project area.  The primary pollutant of concern associated with the proposed project 
(quarry expansion and asphalt plant) is particulate matter (PM10 and PM2.5) generated 
during excavation and quarry processing operations and haul truck travel, Other 
pollutant emissions from haul trucks, other mobile equipment (e.g., dozers and loaders), 
and from the production of asphalt are also a concern. 
 
For this analysis, emissions from operation of the existing quarry at the current permitted 
production level were quantified in order to establish a baseline level of emissions.  
Emissions from the proposed project (quarry at an increased production level and the 
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addition of an asphalt plant) were also calculated.  Consistent with the timeframes 
analyzed in the traffic analysis, baseline and project emissions were calculated for the 
baseline year of 2010 and the future horizon year of 2030.  The increase in emissions for 
the project over the baseline quarry operations was then calculated.  This was done for 
quarry and project operation in 2010 and 2030.  The increase in emissions from the 
project was then compared to MCAQMD significant impact thresholds.  Additionally, 
potential increases in cancer risk and other non-cancer health effects associated with 
project TAC emissions were assessed.  The description of the methodology used to 
prepare this analysis is included in Appendix D. 
 
Geologic mapping done for the project does not indicate the existence of 
asbestos/serpentine rock within the project site, and the quarry operator has indicated 
serpentine-containing materials have never been encountered on site, including through 
testing for such materials. A geologic evaluation of naturally occurring asbestos at the 
quarry site was conducted (Blackburn, 2007) and concluded that the potential for 
naturally occurring asbestos at the quarry is low. Testing of quarry rock most likely to 
contain asbestos showed no detection of asbestosiform minerals.  Therefore, there 
would be no impact as regards asbestos pollution. 
 
Construction-Related Impacts 
 
Impact 4.6-A Project construction would increase air emissions from 

equipment operation and fugitive dust from earth-
moving activities.  

 
During construction of the asphalt plant, earthmoving vehicles and other diesel and gas-
powered construction equipment would generate exhaust emissions of CO, NOx, VOC, 
and particulate matter.  PM10 would also be generated in the form of fugitive dust 
emissions from earth clearing and grading, and vehicle traffic on unpaved surfaces at 
the project site and on access roads, thereby resulting in a potentially significant impact.  
Fugitive dust represents the particles of dust generated and introduced into the 
atmosphere that do not readily fall back to the ground due to their small size and mass 
(including PM10).    
 
Exhaust emissions from construction-related equipment and vehicles is expected to be 
less than the operational emissions of the asphalt plant, so use of operational emissions 
to evaluate potential impacts represents a worst-case estimate.  However, fugitive dust, 
which is the primary concern for a construction project of this type, may be generated in 
significant amounts.   
 
The amount of dust generated would be highly variable and is dependent on the size of 
the area disturbed, amount of activity, soil conditions and meteorological conditions.  
Although construction activities would be temporary, they would have the potential to 
cause both nuisance and air quality impacts.  PM10 is the pollutant of greatest concern 
associated with dust.  If uncontrolled, PM10 levels downwind of actively disturbed areas 
could possibly exceed State standards. If uncontrolled, dust generated by grading and 
construction activities represents a potentially significant impact.  The MCAQMD does 
not have a significance threshold for fugitive dust from construction, but specifies the use 
of Best Management Practices in lieu of a threshold. 
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Mitigation Measures 
 
4.6-A.1 Implement the measures recommended by MCAQMD under their Rule 430 

for Fugitive Dust Emissions as listed below: 
 

1. All visibly dry disturbed soil road surfaces shall be watered to minimize 
fugitive dust emissions. 

2. All unpaved surfaces, unless otherwise treated with suitable chemicals or 
oils, shall have a posted speed limit of 10 miles per hour. 

3. Earth or other material that has been transported by trucking or earth 
moving equipment, erosion by water, or other means onto paved streets 
shall be promptly removed. 

4. Asphalt, oil, water or suitable chemicals shall be applied on materials 
stockpiles, and other surfaces that can give rise to 

5. All earthmoving activities shall cease when sustained winds exceed 15 
miles per hour. 

6. The operator shall take reasonable precautions to prevent the entry of 
unauthorized vehicles onto the site during non-work hours. 

7. The operator shall keep a daily log of activities to control fugitive dust. 
 

Impact Significance After Mitigation 
 
This mitigation would reduce PM10 impacts to a less-than-significant level. 
 
 
Criteria Pollutant Emissions 
 
Impact 4.6-B The quarry project would generate direct emissions of 

criteria pollutant emissions (NOx, CO, VOCs, PM10, and 
PM2.5) from on-site activities during operation of the 
quarry and asphalt plant which could exceed applicable 
significance levels. 

 
The proposed project would result in increased emissions from operation of the 
expanded quarry and new emissions from operation of the asphalt plant.  Direct 
emissions from project related on-site activities would result from operation of stationary 
equipment (diesel generators, quarry processing equipment, and asphalt plant 
production and storage equipment), off-road mobile equipment (exhaust and fugitive 
dust) at the quarry and asphalt plant, and fugitive dust from haul trucks while at the site.  
Criteria pollutant emissions would also be produced by haul trucks and other vehicles 
while traveling to and from the project site.  These vehicle emissions are considered 
indirect emissions by the MCAQMD since they are a result of the project and occur 
primarily off-site.  Impacts from indirect emissions are evaluate separately under Impact 
4.6-C. 
 
As described previously, project-related direct criteria pollutant emissions were 
calculated for the proposed quarry expansion and the new asphalt plant. Average daily 
emissions, in pounds per day, and maximum annual emissions in tons per year, were 
used for this analysis, consistent with MCAQMD significance thresholds.  
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Emission sources at the quarry and their calculation methods are essentially the same 
as described earlier for the baseline quarry operation emissions.  A wash plant will be 
added to the quarry, but it is expected that emissions from washing would be negligible 
since the material being processed will be wet.   The project does not propose to add 
any additional off-road mobile equipment for quarry operations and will only add one 
additional employee for the wash plant.  Thus, quarry operations will generally remain 
the same except they will occur for more days per year, and the project includes the 
ability for higher hourly production of material through the processing equipment during 
periods of peak demand.  The increased processing rate of the equipment for the project 
was accounted for in the project emissions estimates.  
 
Emission sources at the quarry include the diesel generators, quarry processing 
equipment, and off-road mobile equipment.  Emissions from the off-road mobile 
equipment would be from both the equipment exhaust and fugitive dust from their 
various activities. Fugitive dust would also be generated by haul trucks while traveling on 
project roads. Fugitive dust from trucks would be minimized by paving all the internal 
haul roads for the project.  Indirect emission sources include vehicle exhaust emissions 
from trucks and employee vehicles while traveling on and off site.   
 
The asphalt plant will add new emission sources to the project site.  The asphalt plant 
will be capable of producing a maximum of 300 tons per hour of asphalt, and will be 
limited to a maximum annual asphalt production of 150,000 tons.  The asphalt plant 
proposed and evaluated in the original EIR had an annual production of 250,000 tons 
per year.  The applicant has reduced the requested maximum allowable annual asphalt 
production by 100,000 tons per year compared to the original proposed asphalt plant. 
 
Sources at the asphalt plant include an asphalt drum mixer (dryer) with a 75 million 
British thermal unit per hour (MMBtu/hr) diesel fuel burner, a 1.2 MMBtu/hr diesel-fueled 
hot oil heater, asphalt oil storage tanks, asphalt silos for product storage, raw material 
(sand and gravel) storage piles, and a loader for handling the raw materials.  Indirect 
sources include vehicle exhaust emissions from trucks and employee vehicles while 
traveling on and off site; these indirect emissions are assessed in Impact 4.6-C below.   
 
Particulate matter emissions from the asphalt plant would be reduced by using a pulse 
jet baghouse with inertial separator.  The drum mixer dryer would be equipped with a 
pulse jet baghouse for particulate control.  The baghouse also removes steam and 
combustion products from the drum mixer dryer.  Dust from the drum mixer dryer enters 
a primary cyclone inertial separator where most of the larger particulates are collected.  
Dust not collected by the separator can be returned to the process.  Larger particles are 
removed to protect the bags from abrasion.  The finer dust is collected by the fabric bags 
inside the baghouse.  The bags are pulsed (cleaned) to remove the collected particulate 
matter.  The fine dust collected in the baghouse hopper can be returned to the process 
or discarded as waste depending on the mix design. 
 
Additionally, to further reduce particulate matter and VOC emissions, a “blue smoke” 
control system will be used.  The system would include a fiberbed mist collector system 
to control and minimize blue smoke emissions from load-out and silo-filling activities.   
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Blue smoke results from heating asphalt cement inside the drum mixer.  Some of the 
organic compounds from the asphalt are volatilized, and once these VOCs cool 
sufficiently, some condense to form a fine liquid particulate or "blue smoke" plume.  In 
order to remove particles from the exhaust gas, the fiberbed mist collector incorporates 
temperature reduction to allow particles to condense out of the gas stream, and filters to 
trap particles through impaction, interception, and Brownian diffusion. 
 
The fiberbed collector system typically consists of three sections:  the knock-out, 
prefilter, and coalescing candle filter sections.  In the knock-out section, emissions from 
the asphalt storage bin and load-out activities are routed through exhaust ducts to the 
collector inlet chamber, which is maintained at a temperature below 120 degrees 
Fahrenheit.  This is accomplished using a fan to cool the gases and a thermocouple to 
monitor temperature and trigger fan operation.  The temperature decrease allows 
pollutants to condense out of the exhaust stream, collect at the bottom of the unit, and 
be discharged through an outlet pipe.  The gas stream then passes through a bed of six 
filters where some particles are collected.  Finally, after passing through the prefilters, 
the gas stream moves underneath a vertical baffle and enters the bottom end of the 
candle filters.  Hydrocarbons are captured on the inside of the filters where the particles 
coalesce into droplets.  The droplets drain to the bottom and are periodically pumped out 
for disposal. 
 
This type of blue smoke collection and control system is considered to be best available 
control technology (BACT) for control of emissions from silo loading and load-out into 
trucks.  Typically, in California, this type of emission control device has been required in 
ozone non-attainment areas where there are strict requirements to control emissions of 
VOCs, a precursor to ozone formation. They have also been required on facilities where 
blue smoke has been a particular concern. 
 
Emissions from the asphalt plant were calculated using EPA AP-42 emission factors 
(Section 11.1 – Hot Mix Asphalt and Section 13.2.4 – Aggregate Handling and Storage 
Piles).   Exhaust emissions from the loader were calculated using emission factors from 
the CARB OFFROAD2007 model and emissions from on-road vehicles were calculated 
using emission factors from the CARB EMFAC2007 on-road mobile source emissions 
model. 
 
Tables 4.6-9 and 4.6-10 show the daily and annual emissions rates, respectively, for the 
proposed quarry expansion and asphalt plant, along with the total emissions for all 
operations combined for years 2010 and 2030.  Daily and annual emissions from the 
existing quarry, under current permitted production rates, for the years 2010 and 2030 
are summarized in Table 4.6-11.  
 
The project’s increase in maximum annual direct emissions from existing quarry 
operation in 2010 and 2030 are shown in Table 4.6-12.  These emissions increases are 
also compared to the applicable MCAQMD emissions significance thresholds in the 
table.  As shown in the table the increased emissions from the proposed project for both 
project years 2010 and 2030 are well below the MCAQMD thresholds of significance. 
Thus, the direct emissions of criteria pollutants from proposed project would have a less-
than-significant impact.  This conclusion assumes that the equipment to be installed and 
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operated is as described by the applicant.  Otherwise, there could be a potentially 
significant impact. 
 
Mitigation Measures 
 
4.6-B.1 The applicant shall not emit criteria pollutants beyond the levels described 

and analyzed in this EIR.  The Mendocino County Air Quality Management 
District (MCAQMD) shall not issue an Authority to Construct and a Permit to 
Operate if the equipment installed would cause the emission of pollutants that 
exceed the levels analyzed herein. If the MCAQMD determines that the final 
list of equipment and/or the proposed hours of operation per day and per year 
of any of the equipment would exceed the levels assessed in this EIR, then 
additional CEQA analysis would be required to assess the air quality and 
health impacts of that final list of equipment and operating hours prior to 
considering whether to issue the Authority to Construct and a Permit to 
Operate. 

 
4.6-B.2 MCAQMD will review the final list of equipment and the analysis in this EIR 

and add any additional equipment or operation mitigations that the District 
finds are needed to avoid air quality standard exceedances and conform to all 
District, State, and Federal air quality standards and requirements. 

 
Impact Significance After Mitigation 
 
The mitigation measures ensure that the applicant does not purchase an asphalt plant or 
other equipment that would have greater emission of pollutants than the equipment 
assessed in this EIR, or operate this equipment beyond the times assessed in this EIR 
without additional CEQA review. The mitigation also allows MCAQMD to require any 
additional mitigation the District finds are needed to protect air quality in the area. While 
the project will emit pollutants into the air, the amount of pollutants would be acceptable 
given existing standards, criteria, and regulations.  The impact is reduced to a less-
than-significant level. 
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Table 4.6-9 
Daily Emissions From Proposed Project Operations in 2010 and 2030 

 
 

 2010 Emissions 2030 Emissions 
Proposed Quarry Daily Emissions (lb/day) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

Diesel Generators 114.1 37.9 6.6 0.7 0.7 112.9 36.8 6.1 0.5 0.5 

Processing Equipment - - - 14.2 1.3 - - - 14.2 1.3 

Quarrying/Fugitive Dust - - - 21.5 4.5 - - - 21.5 4.5 
Off-Road Equipment 
Exhaust 121.1 26.8 8.8 4.0 4.0 27.5 20.7 2.9 0.4 0.4 

Haul Truck Fugitive Dust - - - 0.7 0.1 - - - 0.7 0.1 

Quarry Subtotal 235.1 64.7 15.4 41.1 10.6 140.4 57.5 9.0 37.3 6.7 

           

Asphalt Plant Daily Emissions (lb/day) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

Material Handling - - - 0.3 0.04 - - - 0.3 0.04 

Mobile Equipment Exhaust 5.9 2.3 0.3 0.2 0.2 0.7 2.4 0.2 0.02 0.02 

Asphalt Oil Storage Tanks - - 0.06 - - - - 0.06 - - 

Asphalt Plant Dryer 38.5 91.0 22.4 16.1 15.4 38.5 91.0 22.4 16.1 15.4 

Hot Oil Heater 4.2 0.3 0.1 0.2 0.2 4.2 0.3 0.1 0.2 0.2 

Silo Filling - 0.8 8.5 0.0004 0.0004 - 0.8 8.5 0.0004 0.0004 

Asphalt Silo Loadout - 0.9 2.9 0.4 0.4 - 0.9 2.9 0.4 0.4 

Haul Truck Fugitive Dust - - - 2.0 0.3 - - - 2.0 0.3 

Asphalt Plant Subtotal 48.6 95.4 34.3 19.2 16.5 43.4 95.5 34.2 18.9 16.3 

Total Direct Emissions 283.7 160.1 49.7 60.3 27.1 183.8 153.0 43.2 56.2 23.0 
           

Indirect Emissions Daily Emissions (lb/day) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 
On-Road Truck Exhaust 178.4 35.3 8.8 6.5 5.5 34.7 18.2 2.8 2.3 1.7 

Employee Vehicles 1.3 7.0 0.3 0.1 0.04 0.1 0.9 0.2 0.1 0.04 

Total Indirect Emissions 179.7 42.4 9.1 6.5 5.5 34.8 19.2 3.0 2.4 1.8 
           
Total Emissions 
(Direct + Indirect) 463.4 202.5 58.8 66.8 32.6 175.3 76.7 12.0 39.6 8.5 
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Table 4.6-10 
Maximum Annual Emissions From Proposed Project Operations in 2010 and 2030 

 
 

 2010 Emissions 2030 Emissions 
Proposed Quarry Maximum Annual Emissions (tons/year) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

Diesel Generators 9.7 3.2 0.6 0.1 0.1 9.6 3.1 0.5 0.04 0.04 

Processing Equipment    1.2 0.1    1.2 0.1 

Quarrying/Fugitive Dust    2.0 0.4    2.0 0.4 

Off-Road Equipment Exhaust 10.3 2.3 0.7 0.3 0.3 2.3 1.8 0.2 0.03 0.03 

Haul Truck Fugitive Dust    0.1 0.0    0.06 0.01 

Quarry Subtotal 20.0 5.5 1.3 3.7 0.9 11.9 4.9 0.8 3.4 0.6 

  

Proposed Asphalt Plant Maximum Annual Emissions (tons/year) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

Material Handling    0.03 0.004    0.03 0.004 

Mobile Equipment Exhaust 0.4 0.2 0.02 0.02 0.02 0.05 0.2 0.02 0.002 0.002 

Asphalt Oil Storage Tanks - - 0.02 - - - - 0.02 - - 

Asphalt Plant Dryer 4.1 9.8 2.4 0.3 0.2 4.1 9.8 2.4 0.3 0.2 

Hot Oil Heater 0.8 0.05 0.02 0.04 0.03 0.8 0.05 0.02 0.04 0.03 

Silo Filling - 0.1 0.9 0.00 0.00 - 0.1 0.9 0.00 0.00 

Asphalt Silo Loadout - 0.1 0.3 0.04 0.04 - 0.1 0.3 0.04 0.04 

Haul Truck Fugitive Dust    0.1 0.01    0.06 0.01 

Asphalt Plant Subtotal 5.3 10.1 3.7 0.5 0.3 4.9 10.2 3.7 0.5 0.3 

Total Direct Emissions 25.3 15.7 5.0 4.2 1.3 16.9 15.0 4.4 3.8 0.9 
           

Indirect Emissions Maximum Annual Emissions (tons/year) 
Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

On-Road Truck Exhaust 14.8 2.9 0.7 0.5 0.5 2.9 1.5 0.2 0.2 0.1 

Employee Vehicles 0.1 0.6 0.02 0.01 0.003 0.0 0.1 0.01 0.01 0.003 

Total Indirect Emissions 14.9 3.5 0.8 0.5 0.5 2.9 1.6 0.2 0.2 0.1 
           
Total Emissions 
(Direct + Indirect)  40.2 19.2 5.8 4.7 1.7 19.8 16.6 4.7 4.0 1.1 
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Table 4.6-11 
Existing Quarry Daily and Maximum Annual Emissions 

From Operations in 2010 and 2030 
 2010 Emissions 2030 Emissions 

Existing Quarry Daily Emissions (lb/day) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 
Diesel Generators 114.0 37.6 6.5 0.7 0.7 112.9 36.7 6.1 0.5 0.5 

Processing Equipment - - - 7.7 0.7 - - - 7.7 0.7 

Quarrying/Fugitive Dust - - - 17.1 3.8 - - - 17.1 3.8 

Off-Road Equipment Exhaust 121.0 26.8 8.7 4.0 4.0 27.5 20.6 2.9 0.4 0.4 

Haul Truck Fugitive Dust    7.2 0.7    7.2 0.7 

Total Direct Emissions 235.0 64.4 15.3 36.6 9.8 140.4 57.4 9.0 32.8 6.0 
           

Indirect Emissions Daily Emissions (lb/day) 
Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

On-Road Truck Exhaust 60.2 11.6 2.9 2.2 1.8 6.0 11.2 0.9 0.8 0.6 

Employee Vehicles 1.0 5.1 0.2 0.05 0.03 0.7 0.1 0.01 0.05 0.03 

Total Indirect Emissions 61.1 16.8 3.1 2.2 1.9 6.6 11.3 0.9 0.8 0.6 
           
Total Emissions  
(Direct + Indirect) 296.1 81.2 18.3 38.9 11.7 147.0 68.7 9.8 33.7 6.6 
           

 2010 Emissions 2030 Emissions 

Existing Quarry Maximum Annual Emissions (tons/year) 
Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 

Diesel Generators 8.0 2.6 0.5 0.05 0.05 7.9 2.6 0.4 0.03 0.03 

Processing Equipment - - - 0.5 0.02 - - - 0.5 0.02 

Quarrying/Fugitive Dust - - - 1.1 0.2 - - - 1.1 0.2 

Off-Road Equipment Exhaust 8.5 1.9 0.6 0.3 0.3 1.9 1.4 0.2 0.02 0.02 

Haul Truck Fugitive Dust - - - 0.5 0.05 - - - 0.5 0.05 

Total Direct Emissions 16.4 4.5 1.1 2.4 0.6 9.8 4.0 0.6 2.1 0.4 
           

Indirect Emissions Maximum Annual Emissions (tons/year) 

Emission Source NOx CO VOC PM10 PM2.5 NOx CO VOC PM10 PM2.5 
On-Road Truck Exhaust 5.3 1.0 0.3 0.2 0.2 0.5 1.0 0.1 0.1 0.1 

Employee Vehicles 0.1 0.5 0.02 0.004 0.003 0.1 0.007 0.001 0.004 0.003 

Total Indirect Emissions 5.4 1.5 0.3 0.2 0.2 0.6 1.0 0.1 0.1 0.1 
           
Total Emissions  
(Direct + Indirect) 21.8 6.0 1.3 2.6 0.8 10.4 5.0 0.7 2.2 0.4 
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Table 4.6-12 
Project Maximum Annual Direct Emission (tons/year) Increases  

in 2010 and 2030 and Comparison to MCAQMD Significance Thresholds 
 NOx  CO VOC PM10 PM2.5 
Proposed Project in 2010      
Proposed Project  25.3 15.7 5.0 4.2 1.3 
Existing Quarry at Baseline Production 16.5 4.5 1.1 2.4 0.6 

Change in Emissions 8.8 11.2 3.9 1.8 0.7 
      
Proposed Project in 2030      
Proposed Project  16.9 15.0 4.4 3.8 0.9 
Existing Quarry at Baseline Production 9.8 4.0 0.6 2.1 0.4 

Change in Emissions 7.1 11.0 3.8 1.7 0.5 
      

MCAQMD Threshold 40 125 40 15 10 
Significant (Yes or No)? No No No No No 

 
 
Indirect Emission of Criteria Pollutants 
 
Impact 4.6-C The quarry project would generate indirect emissions of 

criteria pollutant emissions (NOx, CO, VOCs, PM10, and 
PM2.5) from on-site activities during operation of the 
quarry and asphalt plant which could exceed applicable 
significance levels. 

 
Indirect criteria pollutant emissions would be produced by haul trucks and other vehicles 
while traveling to and from the propjet site.  Emissions from project-related vehicle trips 
were calculated using the CARB EMFAC2007 on-road emissions model.  Vehicle 
emissions from project operation during 2010 and 2030, as well as from operation of the 
existing quarry at baseline production levels in 2010 and 2030 were calculated.  The 
emission factors used and resulting emission estimates are shown in Appendix D.  
 
The daily vehicle trips used in calculating indirect emissions were based on the projected 
truck trip data in Section 4.4 (Traffic) for an average July day.  It is expected that these 
trips will slightly overestimate actual average daily project trips since projected July 
production rates of aggregate and asphalt are greater than the overall average monthly 
production rates.  Haul trucks were assumed to travel a roundtrip distance of 60 miles, 
except for the trucks hauling aggregate to the concrete plant in Willits, which were 
assigned a roundtrip distance of 12 miles.  Travel distances for employees and other 
supply trucks servicing the project were assumed to travel an average roundtrip distance 
of 22 miles (average of a roundtrip between the project and either Willits or Ukiah).  
Since most of the off-site vehicle travel would be on Highway 101, truck speeds were 
assumed to be at an average speed of 55 mph, and employee vehicles were assumed 
to travel at and average speed of 60 mph.  In addition to vehicles traveling off-site, there 
would be some on-site haul truck travel.  Trucks would travel either to the quarry, asphalt 
plant, or between the quarry and asphalt plant.   Emissions from these trucks were 
calculated based on the estimated travel distances within the site and at an average 
travel speed of 10 mph. 
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Average daily indirect vehicle emissions are included in Tables 4.6-9 for the project and 
Table 4.6-11 for baseline conditions.  The project’s increase in average daily indirect 
emissions from existing quarry operation in 2010 and 2030 are shown in Table 4.6-13.  
These emissions changes are also compared to the applicable MCAQMD emissions 
significance thresholds in the table. 
  

Table 4.6-13 
Project Average Daily Indirect Emission (lb/day) Increases  

in 2010 and 2030 and Comparison to MCAQMD Significance Thresholds 
 NOx  CO VOC PM10 PM2.5 
Proposed Project in 2010      
Proposed Project  179.7 42.4 9.1 6.5 5.5 
Existing Quarry at Baseline Production 61.1 16.8 3.1 2.2 1.9 

Change in Emissions 118.6 25.6 6.0 4.3 3.6 
      MCAQMD Threshold 42 125 180 82 54 

Significant (Yes or No)? Yes No No No No 
      
Proposed Project in 2030      
Proposed Project  34.8 19.2 3.0 2.4 1.8 
Existing Quarry at Baseline Production 6.6 11.3 0.9 0.8 0.6 

Change in Emissions 28.2 7.9 2.1 1.6 1.2 
      MCAQMD Threshold 42 125 180 82 54 

Significant (Yes or No)? No No No No No 
 
Table 4.6-13 shows that the daily MCAQMD threshold for NOx emissions is exceeded 
for project operation in 2010, but not in 2030. For all other pollutants the project’s daily 
emissions are below the applicable MCAQMD thresholds in both 2010 and 2030.  The 
daily NOx emission increase in 2010 is a potentially significant impact.  
 
For the indirect NOx emissions, 99% of the emissions are from haul trucks associated 
with the project.  NOx emissions from heavy-duty diesel trucks are projected to 
significantly decrease in the future due to stringent State and Federal engine emission 
standards that are being applied to new trucks.  This is evidenced by the decrease in 
project NOx emissions from 179.7 lb/day in 2010 to 34.8 lb/day in 2030.  NOx emissions 
will decrease over time as older, higher-emitting trucks are replaced with new trucks 
meeting current emission standards.  Since the project does not own the fleet of haul 
trucks accessing the site, and specific trucks accessing the site may vary over time, the 
applicant does not have control over these trucks.  As such, implementing mitigation 
measures to reduce indirect NOx emissions in the near term of the project are not 
feasible.  It is expected that this significant impact would continue for about 6 or 7 years, 
after which time the average daily NOx emissions will be below the MCAQMD threshold. 
 
Haul truck NOx emissions from the project alone would be significant.  However, if one 
assesses the emissions from the total number of vehicle miles traveled to haul 
aggregate and asphalt in the County, there would be a decrease in emissions because 
there is projected to be a net decrease in vehicle miles traveled. As part of the traffic 
study for the project conducted for the applicant (see Appendix C of this EIR), an 
analysis of vehicle miles traveled (VMT) with and without the project was prepared; this 
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study was peer reviewed by the EIR traffic consultant.  See the discussion of Traffic for 
Project Alternative 1 in Section 5.2 of this EIR that provides more detail on this VMT 
study. The basis of that study is that there is a finite demand for aggregate and asphalt 
within a geographic area.  That demand will be met by hauling aggregate or asphalt from 
other existing quarries and asphalt plants if the project were not approved.  The VMT 
study examined the demand and supply of aggregate and asphalt within the County, 
what levels of demand there will be in different areas of the County, where aggregate 
and asphalt facilities are located relative to the demand locations, and then projected the 
number and lengths of trips required to satisfy the demand, both with and without the 
project.  Because the project is close to major population centers of the County, 
aggregate and asphalt trip lengths would be shorter and the total VMT to satisfy 
countywide demand for these products would be reduced with the project.  The project 
has the potential to decrease the total VMT associated with hauling aggregate and 
asphalt within Mendocino County by approximately 183,500 VMT annually.  This 
reduction in VMT would result in an overall net reduction in NOx emissions in the County 
from transportation sources. This VMT analysis is based on several modeling 
assumptions.  It is possible that the actual reductions in VMT could be less (or more) 
than described here.  However, the conclusions of the modeling analysis are clear that 
there would be at least some reduction in VMT.  It is therefore reasonable to conclude 
that the increased truck traffic generated by the project would at worst replace truck 
traffic from other facilities and that on a countywide basis there would be no increase in 
NOx emissions. 
 
Nevertheless, the indirect NOx emissions due to the project alone in 2010 exceed the 
MCAQMD significance threshold (as that threshold does not account for the regional 
effect on VMT and NOx emissions), and this is considered a significant and 
unavoidable impact.  The project will not result in any exceedance of any air quality 
standard, so it is a significant impact only insofar as it exceeds the MCAQMD 
significance threshold. These emissions could be reduced by reducing the allowable 
output of the asphalt facility.  However, even if the maximum production was reduced by 
50% to 75,000 tons per year, this would only reduce the NOx emissions by about 13% 
(this is because 99% of the emissions are from haul trucks, and only 25% of haul trucks 
are associated with asphalt delivery).  Even with this reduction, the NOx emissions 
would be well above the MCAQMD significance threshold for NOx for the first 6-7 years 
of operation - the same as the project. Reducing asphalt production by 50% would be a 
major change to the project and would be considered a project alternative as opposed to 
a mitigation. See Section 5.2 (Project Alternatives) for alternatives that reduce allowable 
production and therefore indirect emissions from hauling vehicles. 
 
 
Local Carbon Monoxide Pollution 
 
Impact 4.6-D The project-generated on-road traffic could result in the 

occurrence of carbon monoxide (CO) hot spots that 
would exceed the California 1-hour and 8-hour CO 
standards. 

 
The project would result in an increase in the number of trucks and other vehicles 
visiting the site, thereby potentially increasing congestion at local intersections.  
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Increased intersection congestion can lead to increased localized CO concentrations 
(hot spots) in the vicinity of the intersection.  Typically there needs to be a substantial 
increase in the number of vehicles accessing an intersection and a decrease in the 
intersection level of service (LOS) in order for there to be elevated CO concentrations of 
concern. 
 
The Bay Area Air Quality Management District (BAAQMD), as part of their new CEQA 
Air Quality Guidelines104, has developed a preliminary screening methodology which 
provides a conservative indication of whether a proposed project’s CO emissions would 
cause significant local CO concentration increases.  A proposed project would result in 
less-than-significant impacts to localized concentrations if the following screening criteria 
are met: 
 

1. The project is consistent with an applicable congestion management program 
established by the County congestion management agency for designated roads 
or highways, regional transportation plan, and local congestion management 
agency plans. 

 
2. The project traffic would not increase traffic volumes at affected intersections to 

more than 44,000 vehicles per hour.  
 

3. The project traffic would not increase traffic volumes at affected intersections to 
more than 24,000 vehicles per hour where vertical and/or horizontal mixing is 
substantially limited (e.g., tunnel, parking garage, bridge underpass, natural or 
urban street canyon, below-grade roadway). 

 
The Harris Quarry project is not in an area where county or regional congestion 
management programs or plans are applicable.  As described in the Traffic Section 
(Section 4.4), the traffic volumes with and without the project at affected intersections 
are far lower than 44,000 vehicles per hour, and there are no affected intersections 
where vertical and/or horizontal mixing is substantially limited.   
 
Based on the BAAQMD screening criteria, the project would have a less-than-
significant impact on local CO concentrations.  
 
 
Health Impacts 
 
Impact 4.6-E Emissions of toxic air contaminants from the project 

could injure the health of workers and residents living in 
the area. 

 
The project would emit toxic air contaminants (TACs) that can cause health impacts if 
generated in sufficient quantities over an extended period of time.  A human health risk 
assessment was performed to assess potential impacts and public exposure associated 
with airborne emissions from the project.  Potential health risks from continued operation 
of the existing quarry and from the proposed project were evaluated.  

                                                 
104 BAAQMD, CEQA Air Quality Guidelines. June 2010. 
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Air will be the dominant pathway for public exposure to chemical substances released by 
the project.  Airborne emissions of TACs from the project will consist of organic 
hydrocarbon compounds emitted from the production, storage, and handling of asphalt.  
Additionally, the State of California has declared diesel particulate matter (DPM) in 
diesel exhaust as a carcinogenic TAC, as well as having non-cancer health effects.  As 
such, DPM emissions from the exhaust of the stationary and mobile equipment were 
included in the risk evaluation.  Additionally, DPM emissions from haul trucks traveling 
on-site and along Highway 101 in the project vicinity were included.  
 
Potential health risks from these emissions will occur almost entirely by direct inhalation. 
To be conservative, additional exposure pathways were included in the health risk 
evaluation; however, direct inhalation is considered the most likely exposure pathway. 
The risk assessment was conducted in accordance with guidance established by the 
OEHHA and CARB (OEHHA 2003a and 2003b). 
 
Health effects from the project were evaluated for sensitive receptors in the project 
vicinity. As discussed previously, these sensitive receptors include the residents off of 
Black Bart Road to the west of the project, the Church of the Golden Rule, residents of 
the Golden Rule Mobile Village, students and teachers at the La Vida School, the CAL 
FIRE station, and the former commercial area on Highway 101 near Black Bart Road.  
Residential exposures to TACs and the resulting potential for increased cancer risks 
were evaluated at all sensitive receptor locations. For the CAL FIRE station and the 
former commercial area, workplace exposures were also calculated. 
 
Cancer risk is the probability or chance of contracting cancer over a human life span 
(assumed to be 70 years). Carcinogens are not assumed to have a threshold below 
which there would be no human health impact. In other words, any exposure to a 
carcinogen is assumed to have some probability of causing cancer; the lower the 
exposure, the lower the cancer risk. Under various State and local regulations, an 
incremental cancer risk greater than 10 in one million due to a project is considered to 
be a significant impact on public health.  For example, the 10 in one million risk level is 
used by the Air Toxics Hot Spots (AB 2588) program and California’s Proposition 65 as 
the public notification level for air toxic emissions from existing sources.  The MCAQMD 
also uses the 10 in one million criteria in evaluating the significance of potential 
increased cancer risk from a project. 
 
Non-cancer health effects can be either acute (short term) or chronic (long term).  In 
determining potential non-cancer health risks (chronic and acute) from air toxics, it is 
assumed there is a dose of the chemical of concern below which there would be no 
impact on human health. The air concentration corresponding to this dose is called the 
Reference Exposure Level (REL). Non-cancer health risks are measured in terms of a 
hazard index, which is the calculated exposure of each contaminant divided by its REL. 
Hazard indices for pollutants affecting the same target organ are typically summed with 
the resulting totals expressed as a total hazard index for each organ system. A hazard 
index of less than 1.0 is considered to be a less-than-significant health risk. In evaluating 
non-cancer health effects, the MCAQMD uses a significance threshold 1.0 for the hazard 
index, with a hazard index of greater than 1.0 being considered as having a significant 
impact. 
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Chronic toxicity is defined as adverse health effects from prolonged chemical exposure, 
caused by chemicals accumulating in the body. Because chemical accumulation to toxic 
levels typically occurs slowly, symptoms of chronic effects usually do not appear until 
long after exposure commences. The lowest no-effect chronic exposure level for a 
non-carcinogenic air toxic is the chronic REL. Below this threshold, the body is capable 
of eliminating or detoxifying the chemical rapidly enough to prevent its accumulation. 
The chronic hazard index is calculated as the exposure of each contaminant (annual 
concentration) divided by its REL. 
 
Acute toxicity is defined as adverse health effects caused by a brief chemical exposure 
of no more than 24 hours.  For most chemicals, the air concentration required to produce 
acute effects is higher than the level required to produce chronic effects because the 
duration of exposure is shorter.  Maximum one-hour average concentrations are divided 
by acute RELs to obtain a hazard index for health effects caused by relatively high, 
short-term exposure to air toxics. 
 
In assessing potential cancer and non-cancer health effects for continued operation of 
the existing quarry and operation of the proposed project, the CARB’s Hotspots Analysis 
and Reporting Program (HARP) computer program105 and associated OEHHA health 
risk evaluation guidance (OEHHA 2003a and 2003b) were used.  The HARP model was 
used to evaluate multi-pathway exposure to toxic substances from the quarry and 
proposed project.  The potential exposure pathways included inhalation, dermal (skin) 
exposure, soil ingestion, ingestion of homegrown produce, and mother’s milk, as 
appropriate for an individual chemical.  Because of the conservatism (over prediction) 
built into the established risk analysis methodology, the actual risks are expected to be 
lower than those estimated. 
 
The cancer and non-cancer health risks from the project were estimated by conducting 
dispersion modeling of the TAC emissions and calculating health risks with the HARP 
model following OEHHA health risk guidance.  Details of the modeling methodology and 
health risk calculations are contained in Appendix D. 
 
Toxic Air Contaminant Emissions 
 
Sources of TACs from existing and future quarry operation include diesel-fueled off-road 
mobile equipment, diesel generators, and diesel-fueled haul trucks traveling on and off 
site.  DPM is emitted from all these sources.  At the asphalt plant, the drum dryer and 
hot oil heater would emit DPM since they would combust diesel fuel.  Other sources of 
DPM at the asphalt plant include diesel-fueled mobile equipment and haul trucks. Other 
TACS, in the form of metals and organic hydrocarbons, will be emitted from the drum 
dryer, hot oil heater, asphalt oil storage tanks, asphalt storage silos, and from load out of 
asphalt into trucks. 
 
Table 4.6-14 below lists the metal and organic hydrocarbon TACs and the amounts that 
the asphalt plant would emit on an hourly and annual basis under maximum hourly and 
annual production conditions.  TAC emissions from asphalt plant were calculated using 
proposed maximum asphalt production rates (300 tons per hour and 150,000 tons per 
year) and emission factors from the U.S. EPA’s Compilation of Air Pollutant Emission 
                                                 
105 http://www.arb.ca.gov/toxics/harp/harp.htm  
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Factors (AP-42), Section 11.1 – Hot Mix Asphalt Plants.106  For source types where AP-
42 did not have emission factors, emission factors from the California Air Toxics 
Emission Factor (CATEF) database (CARB, 2005) for similar equipment were used. 
 
TAC emissions from the asphalt oil storage tanks were estimated using the method 
recommended in Section 11.1 of AP-42 and the total organic compound (TOC) 
emissions from two 30,000-gallon storage tanks.  TOC emissions from the tanks were 
estimated with the U.S. EPA’s TANKS 4.09d model (EPA, 1999) using the chemical and 
physical characteristics recommended in AP-42 for asphalt oil and the estimated project 
oil use.  Details on these emission calculations are provided in Appendix D. 
 
DPM exhaust emissions from the on-site mobile equipment at the quarry and asphalt 
plant were calculated using emission factors from the CARB’s OFFROAD2007 
emissions model.  Haul truck exhaust DPM emissions were calculated using the CARB’s 
on-road emissions model EMFACC2007.  DPM emissions were calculated for the 
baseline year of 2010 and future operational year 2030.  Details of these emission 
calculations are provided in Appendix D. 
 
Due to implementation of more stringent emission standards for diesel-fueled off-road 
and on-road mobile sources, and use of ultra low sulfur diesel fuel, emissions of DPM 
will be continually decreasing over the next 25 years. Thus, DPM emissions from these 
sources are dynamic and will be changing over the life of the project.  In order to 
incorporate the effects of the changing DPM emissions over time, time-weighted 
emission rates were calculated for 30-year and 70-year exposure periods based on 
calculated DPM emissions for 2010, 2020, and 2030.  Table 4.6-15 shows the annual 
time-weighted DPM emissions from the existing quarry if it were to continue operations 
at the current permitted production level over the next 30 years and 70 years and from 
the proposed project, also for operation over the next 30 and 70 years. 
 
After calculating emissions from on-site and off-site TAC emissions sources, the 
assessment identified sensitive receptors in the project area and modeled TAC 
concentrations at those receptors.  The sensitive receptors include residences to the 
west, south and north and the CAL FIRE offices.  These receptor locations are shown on 
Figure 4.6-1. 
 
The health risk evaluation for project-related health risks is based on the assumption that 
the emission controls proposed for the project would be implemented and reflects 
operation at maximum annual production rates that would occur for each year of project 
operation.  As part of the MCAQMD review and permitting process for the proposed 
project, the proposed emission controls will be reviewed to identify if they comply with 
regulatory requirements.  Additional emission controls or conditions of operation that 
further reduce project emissions may be required by the MCAQMD. 
 

                                                 
106 http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s01.pdf  
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Table 4.6-14 

Summary of Toxic Air Contaminant Emissions1 
from the Asphalt Plant 

Plant Wide Emissions 
Chemical Pounds/Hour Pounds/Year 

Antimony 5.40E-05 2.70E-02 
Arsenic 1.68E-04 8.40E-02 
Beryllium 1.64E-04 8.18E-02 
Cadmium 1.23E-04 6.15E-02 
Chromium (Hexavalent) 1.35E-04 6.75E-02 
Copper 9.30E-04 4.65E-01 
Lead 4.50E-03 2.25E+00 
Manganese 2.31E-03 1.16E+00 
Mercury 7.80E-04 3.90E-01 
Nickel 1.89E-02 9.45E+00 
Selenium 1.05E-04 5.25E-02 
Zinc 1.83E-02 9.15E+00 
Benzo(a)anthracene 7.16E-05 3.58E-02 
Benzo(a)pyrene 3.73E-06 1.86E-03 
Benzo(b)fluoranthene 3.35E-05 2.40E-02 
Benzo(g,h,i)perylene 1.27E-05 6.33E-03 
Benzo(k)fluoranthene 1.31E-05 6.53E-03 
Chrysene 9.73E-05 4.86E-02 
Dibenz(a,h)anthracene 6.55E-07 3.27E-04 
Indeno(1,2,3-cd)pyrene 2.26E-06 1.13E-03 
Naphthalene 1.96E-01 9.91E+01 
Phenol 4.04E-04 2.02E-01 
Benzene 1.17E-01 5.86E+01 
Bromomethane 4.93E-05 2.61E-02 
2-Butanone 2.77E-04 1.50E-01 
Carbon Disulfide 8.42E-05 4.68E-02 
Chloroethane 8.33E-06 5.34E-03 
Chloromethane 1.06E-04 5.95E-02 
Ethylbenzene 7.32E-02 6.32E-01 
Formaldehyde 9.32E-01 4.66E+02 
n-Hexane 8.13E-04 4.36E-01 
Methyl Chloroform 1.44E-02 7.20E+00 
Styrene 4.06E-05 2.19E-02 
Tetrachloroethene 3.22E-05 1.61E-02 
Toluene 8.71E-01 4.36E+02 
Trichlorotrifluoromethane 5.43E-06 2.72E-03 
Xylenes 6.25E-02 3.13E+01 
Dioxins 1.75E-09 1.53E-05 
Furans 2.01E-09 1.76E-05 

Note:  Values are expressed in scientific notation (X.XXE+XX) (e.g., 1.25E-02 is 0.0125). 
1 Does not include diesel particulate matter 

 
 
 



Figure 4.6-1 

Project Site and Sensitive Receptor Locations 
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Table 4.6-15 
Summary of Diesel Particulate Matter Emissions from  

Continued Operation of Existing Quarry and the Proposed Project 

Emission Source 

30-Year 
Average 
(lb/year) 

70-Year 
Average 
(lb/year  

Existing Quarry Operation   
 Generators     83.3    75.7 
 Mobile Equipment 273.3 130.3 
 Haul Trucks   70.5  47.1 
Proposed Project   
 Generators   102.7 92.3 
 Mobile Equipment 317.5 172.5 
 Haul Trucks 170.8 112.2 
 Drum Dryer 296.0 296.0 
 Hot Oil Heater 83.0 83.0 

 
 
Cancer Risk 
 
Health risks from operation of the proposed project, as well as from continued operation 
of the existing quarry without the proposed project were assessed using the HARP 
model.  Two scenarios were evaluated, one where the operations at the site would 
cease after 30 years, and the other assuming continued operation for an indefinite 
period of time.  The 30-year period was evaluated because the applicant is not 
proposing any mining activities beyond the 30 years requested in the Use Permit 
Application and has volunteered to rezone the project site to Rangeland at the end of the 
30 years. 
 
Exposure pathways evaluated in the health risk assessment included inhalation, dermal 
(skin) exposure, soil ingestion, ingestion of homegrown produce, and mother’s milk, as 
appropriate for each chemical emitted.  The cancer risk calculations for residential 
exposures assumed that a person is exposed to project TACs for 24 hours per day, 350 
days per year, over either a 30-year or 70-year period.  The cancer risk calculations for 
workplace exposures (e.g., the CAL FIRE offices and the former commercial area 
adjacent to Highway 101) used an exposure period of 8 hours per day, 245 days per 
year, over a 40-year period for the 70-year exposure case and 30 years for the 30-year 
exposure case.  The approach used is intended to result in conservative (i.e., health 
protective) estimates of health impacts and follows OEHHA risk evaluation procedures.  
Additional details on the cancer risk calculations are provided in Appendix D. 
 
Table 4.6-16 provides the maximum residential and workplace cancer risks resulting 
from continued operation of the existing quarry, the project, and the incremental risk due 
to the project for 30-year and 70-year exposure periods.  The maximum increased 
residential cancer risk for 30-year project operation is 1.24 per one million, which occurs 
in the old commercial area adjacent to Highway 101 near Black Bart Drive.  Increased 
residential cancer risks at all other sensitive receptor areas are well below 1 per one 
million.  The maximum increased workplace cancer risk for 30-year project operation is 
0.69 per one million, again occurring in the old commercial area along Highway 101.  If 
the project were to continue to operate beyond 30 years, the maximum increased 
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residential and workplace cancer risks would be 2.54 per million and 0.50 per million, 
respectively, based on a 70-year exposure duration.  Again, these maximum cancer 
risks would occur in the old commercial area along Highway 101.  Cancer risks for all 
other sensitive receptor locations would be 1 in one million or lower.  The maximum 
cancer risks shown in Table 4.6-16 are less than the MCAQMD significance threshold of 
10 in one million for cancer impacts. 
 

Table 4.6-16 
Summary of Maximum Cancer Risks (per million)  
due to Existing and Proposed Project Operations  

for 30 and 70 Years of Continued Operation 

 Receptor 

Existing Quarry 
Maximum 

Cancer Risk 

Proposed 
Project 

Maximum 
Cancer Risk 

Increased 
Cancer Risk 

30-year Operation    
Residential Risk    
 Black Bart Residents 0.15 0.46 0.24 
 Church of the Golden Rule 0.10 0.17 0.02 
 Golden Rule Mobile Village 0.10 0.19 0.04 
 CAL FIRE Office 0.31 0.71 0.27 
 Old Commercial Area 1.79 3.03 1.24 
Worker Risk    
 CAL FIRE Office 0.16 0.38 0.22 
 Old Commercial Area 0.92 1.61 0.69 
     
70-year Operation    
Residential Risk    
 Black Bart Residents 0.25 1.25 1.0 
 Church of the Golden Rule 0.17 0.31 0.14 
 Golden Rule Mobile Village 0.18 0.35 0.17 
 CAL FIRE Office 0.51 1.36 0.85 
 Old Commercial Area 2.75 5.29 2.54 
Worker Risk    
 CAL FIRE Office 0.10 0.27 0.17 
 Old Commercial Area 0.54 1.04 0.50 

Note: MCAQMD cancer risk significance threshold is an increased cancer risk of 
10 in one million. Cancer risks greater than 10 in one million are considered significant. 

 
Table 4.6-16 shows that if there were one million people living west of the project site 
(though this is not physically possible), and they were all exposed to emissions from the 
project for 30 years at the location of maximum concentration, there would be less than 
a 25 percent chance of one additional cancer case that would be caused by the project 
(i.e., 0.24 per 1,000,000 people); this equates to 0.00024 new cancer cases per 1,000 
people.  The greatest risk would be for people renting units at the old motel/restaurant 
location on the west side of Highway 101.  These residents, if exposed for 30 years, 
would have 1.24 new cancer cases per 1,000,000 people or 0.00125 new cases per 
1,000 people after 30 years of exposure.  The project emissions result in risks that are 
well below the thresholds of significance.  If the project were to continue to operate 
beyond 30 years the likelihood of cancer risks occurring increases due to the increased 
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exposure duration.  However, the increased risks for project operating for 70 years are 
still below the levels considered significant by the MCAQMD. 
 
This assessment is a worst case analysis due to the health conservative nature of the 
cancer risk analysis and because the project activity levels (e.g., number of truck trips 
and processing rates) used in this assessment represent the current best estimate of the 
peak production rates anticipated over the life of the project; the actual levels will be 
lower for many years as the operations expand and may never be achieved.  
Accordingly, the actual health impacts over the length of the project are expected to be 
less than those presented in this assessment. 
 
Non-Cancer Impacts  
 
In addition to evaluating potential cancer risks, acute (i.e., short-term) and chronic (i.e., 
long-term) non-cancer health impacts were assessed.  Non-cancer health effects can 
result from exposure to organic and metal compounds emitted from the asphalt 
production process, DPM, and from crystalline silica in the dust generated during mining 
and processing.  Table 4.6-17 summarizes those acute impacts, and Table 4.6-18 
summarizes the chronic impacts, except for crystalline silica which is discussed 
separately below. 
 
Acute non-cancer health effects are not associated with DPM or crystalline silica, they 
only have chronic health effects. Since the only TAC emissions associated with the 
existing quarry are DPM and crystalline silica, the acute hazard index for the existing 
quarry shown in Table 4.6-17 is zero.  Acute impacts would only be associated with 
emissions from the proposed asphalt plant.  Since acute impacts are related to short 
term exposures, workplace exposures are treated the same as residential exposures. 
 

Table 4.6-17 
Summary of Maximum Modeled Acute Non-Cancer  

Health Impacts from Existing and Proposed Operations 

 Receptor 

Existing Quarry 
Maximum Acute 

Hazard Index 

Proposed Project 
Maximum Acute 

Hazard Index 

Change in 
Acute 

Hazard Index 
 Black Bart Residents 0 0.0670 0.0670 
 Church of the Golden Rule 0 0.0072 0.0072 
 Golden Rule Mobile Village 0 0.0131 0.0131 
 CDF Office 0 0.0118 0.0118 
 Old Commercial Area 0 0.0117 0.0117 

Note: MCAQMD significance threshold for the acute non-cancer health effects is a hazard index  
greater than 1.0. 

 
Maximum short-term TAC concentrations from the project are well below the levels that 
would cause acute non-cancer health effects.  The maximum acute hazard index is more 
than 10 times lower than MCAQMD significance threshold of 1.0. 
 
Chronic non-cancer health effects are caused by long term exposure to toxic chemicals, 
resulting in accumulation of these chemicals in the body. The lowest no-effect chronic 
exposure level for a toxic air contaminant is called the chronic REL.  Below this ambient 
concentration, the body is capable of eliminating or detoxifying the chemical rapidly 
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enough to prevent its accumulation. The chronic hazard index is calculated as the 
exposure of each contaminant (annual concentration) divided by its REL.  A hazard 
index of less than 1.0 indicates that the ambient TAC concentrations from a project 
would not cause chronic non-cancer health effects. 
 
Table 4.6-18 shows the maximum hazard indexes that would occur due to existing 
quarry operations, the proposed project, and the increase in hazard index from the 
project for operation over the next 30 and 70 years.  The maximum hazard indexes for 
all operational scenarios and durations are more than 100 times lower than the 
MCAQMD significance threshold of 1.0. As such, the acute non-cancer health effects 
from TAC exposure would be less than significant.   
 

Table 4.6-18 
Summary of Maximum Modeled Chronic Non-Cancer  

Health Impacts from Existing and Proposed Operations 

 Receptor 

Existing Quarry 
Maximum 
Chronic 

Hazard Index 

Proposed Project 
Maximum 
Chronic 

Hazard Index 

Change in 
Chronic 

Hazard Index 
30 Year Operation    
Residential Exposure    
 Black Bart Residents 0.0002 0.0027 0.0025 
 Church of the Golden Rule 0.0002 0.0004 0.0002 
 Golden Rule Mobile Village 0.0002 0.0004 0.0002 
 CDF Office 0.0005 0.0022 0.0017 
 Old Commercial Area 0.0029 0.0065 0.0036 
Worker Exposure    
 CDF Office 0.0005 0.0024 0.0019 
 Old Commercial Area 0.0029 0.0070 0.0041 
    
70 Year Operation    
Residential Exposure    
 Black Bart Residents 0.0002 0.0026 0.0024 
 Church of the Golden Rule 0.0001 0.0003 0.0002 
 Golden Rule Mobile Village 0.0001 0.0003 0.0002 
 CDF Office 0.0003 0.0018 0.0015 
 Old Commercial Area 0.0017 0.0047 0.0030 
Worker Exposure    
 CDF Office 0.0003 0.0021 0.0018 
 Old Commercial Area 0.0017 0.0051 0.0034 

Note: MCAQMD significance threshold for the chronic hazard index is greater than 1.0 
 
Crystalline Silica Non-Cancer Health Effects 
 
Fugitive dust emissions from quarry operations may contain crystalline silica due to 
quartz present in the base rock material at the quarry.  Based on samples of quarry 
material obtained and analyzed by the Mine Safety and Health Administration (MSHA) 
from the Harris Quarry in 2005 and 2006 the crystalline silica content of bulk samples 
ranged from 4.0% to 7.4%.  Crystalline silica has been identified by the OEHHA as a 
TAC with chronic non-cancer health effects that affect the respiratory system. The 
chronic inhalation REL for crystalline silica is 3.0 µg/m3. 
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Potential off-site concentrations of crystalline silica were estimated by modeling PM10 
emissions from quarry operations at nearby sensitive receptors and conservatively 
assuming that 10% of the PM10 was crystalline silica.  Annual average concentrations of 
crystalline silica at the maximum exposed residential receptor (located at the old 
commercial area along Highway 101) were estimated to be approximately 0.027 µg/m3.  
This concentration would result in a chronic hazard index of 0.009.  When this value is 
added to the maximum chronic hazard index of 0.007 for all other TACs (see Table 4.6-
18), the total maximum hazard index is 0.016, which is less than the MCAQMD 
significance threshold of 1.0.  As such, the chronic non-cancer health effects from TAC 
exposure would be less than significant.   
 
The same assumptions were used for assessing these non-cancer impacts as for 
assessing cancer impacts.  Therefore, this is a worst case analysis and actual effects 
would be expected to be less due to projected diesel emission controls and the fact that 
it is unlikely that the project would be operating at full capacity every year. 
 
The potential cancer and non-cancer impacts on health would be below thresholds of 
significance and would therefore be considered less than significant.  Nevertheless, 
because 1) any impact to health has some significance; 2) the modeling assumed that 
MCAQMD would require emission controls at least as stringent as are proposed for the 
project; and 3) in the future more may be learned about the health effects of these 
emissions, particularly cumulative or synergistic effects of exposure to multiple toxic 
compounds, the impacts on health are considered potentially significant. 
 
Mitigation Measures 
 
4.6-E.1 The applicant shall build and operate the project so that it does not exceed 

MCAQMD threshold indices for cancer and acute and chronic non-cancer 
health effects.  The applicant shall comply with all MCAQMD requirements all 
facilities, including for the asphalt facility at least: 1) venting the asphalt 
storage silos to a Blue Smoke system, and 2) controlling load-out emissions 
by use of a fiberbed mist collector (part of the Blue Smoke System), unless 
MCAQMD determines such measures are not required or alternate control 
measures should be used. 

 
4.6-E.2 The asphalt plant will be a facility that meets at least the emission levels and 

controls used to assess impacts from that facility in this EIR. If MCAQMD 
determines that the facility selected for installation would exceed pollutant 
emission standards as stated in Mitigation Measure 4.6-B.1, then additional 
risk analysis will be conducted as part of the required additional CEQA review 
prior to MCAQMD issuing any permits for the project. 

 
Impact Significance After Mitigation 
 
The asphalt plant will be a new type of facility that contains substantive emission 
controls that exceed the controls in many other asphalt facilities.  Requiring the plant to 
meet MCAQMD requirements further ensures that the plant will not emit pollutants that 
exceed District standards.  The mitigation measures would reduce project emissions 
below all adopted significance thresholds, and therefore the impact would be reduced to 
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a less-than-significant level.  However, there will be emission of additional pollutants 
into the air. 
 
 
Odors 
 
Impact 4.6-F The asphalt plant would generate odors. 
 
Operation of the asphalt plant, the only major odor source for the proposed project, 
would emit a number of hydrocarbon compounds that are considered by many people to 
be objectionable.  Emissions of odorous compounds would be reduced by 
implementation of Best Available Control Technology as required by the MCAQMD.  
However, odors would still be emitted from the facility even with these controls.   
 
Research has been conducted to determine the minimum concentrations of chemical 
compounds that people can detect. These minimum concentrations, called odor 
detection thresholds, are used to determine whether odor compounds emitted from the 
facility will be smelled.  Predicted project concentrations that are greater than its odor 
threshold are considered significant. Table 4.6-19 shows the concentrations of 
chemicals associated with the proposed operations at which an odor may be perceived 
(odor threshold).  Because odor sensitivity varies among individuals, using these 
thresholds provides a forecast of whether objectionable levels of these chemicals might 
be encountered by the residents and workers in the project area. 
 
An odor analysis was conducted to evaluate the acceptability of potential odor levels in 
the areas of sensitive receptors by comparing the calculated maximum short-term 
concentration for individual compounds to their odor thresholds.  Air quality dispersion 
modeling was used to calculate the maximum 1-hour odor compound concentrations in 
each of the sensitive receptor areas.  These maximum 1-hour concentrations were then 
converted to a 5-minute maximum concentration (the 5-minute concentrations are 
greater than the 1-hour concentrations) for comparison to the odor thresholds.  The 
resultant concentrations for the chemicals listed in Table 4.6-19 are shown in Table 4.6-
20 along with the associated odor thresholds. As indicated in Table 4.6-20, none of the 
chemical concentrations would exceed the odor thresholds at any of the receptors. Odor 
modeling results and calculations are provided in Appendix D. 
 
For the asphalt plant, benzene has the highest concentration relative to its odor 
threshold, and the modeled concentrations are at least 160 times less than the odor 
threshold.  Therefore, the project would create a less-than-significant impact as regards 
odors, and no mitigation is required so long as the equipment that is installed does not 
exceed the odor emission levels and controls assessed in this EIR. Otherwise, the 
project could have a potentially significant impact. 
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Table 4.6-19  

Odor Thresholds 
Chemical Threshold (ppm) 

Benzene 1.5 
Carbon Disulfide 0.016 
Ethyl Benzene 2.3 
Ethyl Chloride 4.2 
Formaldehyde 0.83 
Hexane 130 
Methyl Bromide 20.5 
Methyl Chloride 10 
Methyl Chloroform 120 
Methyl Ethyl Ketone 0.1 
Naphthalene 0.084 
Perchloroethylene 1 
Phenol 0.04 
Styrene 0.32 
Toluene 2.9 
Xylene 1.1 

Source:  U.S. EPA.  “Health Effects Notebook for Hazardous Air Pollutants.”  [Online]  
[August 17, 2005].  http://epa.gov/ttn/atw/hlthef/hapindex.html  

 
 

Table 4.6-20 
Summary of Odor Results 

 Modeled 5-Minute Concentration (ppm) 

Chemical Threshold (ppm) 

 
Black Bart 
Residents 

Church of 
the Golden 

Rule 

Golden Rule 
Mobile 
Village 

Hwy 101 Old 
Commercial 

Area  
CAL FIRE 

Office 
Benzene 1.5 (1.50E+00) 2.38E-04 2.52E-05 4.58E-05 5.14E-05 4.14E-05 
Carbon Disulfide 0.016 (1.60E-02) 1.30E-06 1.83E-07 1.13E-07 4.24E-06 2.50E-07 
Ethyl Benzene 2.3 (2.30E+00) 1.18E-04 1.31E-05 2.16E-05 6.43E-05 2.01E-05 
Ethyl Chloride 4.2 (4.20E+00) 1.37E-07 1.95E-08 1.24E-08 4.16E-07 2.41E-08 
Formaldehyde 0.83 (8.30E-01) 4.91E-03 5.17E-04 9.46E-04 1.02E-03 8.53E-04 
Hexane 130 (1.30E+02) 1.14E-05 1.60E-06 9.82E-07 3.76E-05 2.22E-06 
Methyl Bromide 20.5 (2.05E+01 6.35E-07 8.84E-08 5.43E-08 2.09E-06 1.24E-07 
Methyl Chloride 10 (1.00E+01) 2.42E-06 3.43E-07 2.13E-07 7.90E-06 4.65E-07 
Methyl Chloroform 120 (1.20E+02) 1.69E-05 1.77E-06 3.28E-06 3.26E-06 2.95E-06 
Methyl Ethyl Ketone 0.1 (1.00E-01) 3.33E-06 4.66E-07 2.87E-07 1.09E-05 6.45E-07 
Naphthalene 0.084 (8.40E-02) 2.43E-04 2.58E-05 4.67E-05 5.34E-05 4.22E-05 
Perchloroethylene 1 (1.00E+00) 2.48E-07 3.42E-08 2.07E-08 8.24E-07 4.89E-08 
Phenol 0.04 (4.00E-02) 5.49E-06 7.56E-07 4.59E-07 1.82E-05 1.08E-06 
Styrene 0.32 (3.20E-01) 4.70E-07 6.57E-08 4.04E-08 1.54E-06 9.11E-08 
Toluene 2.9 (2.90E+00) 1.49E-03 1.57E-04 2.88E-04 2.98E-04 2.59E-04 
Xylene 1.1 (1.10E+00) 1.13E-04 1.33E-05 1.93E-05 1.09E-04 1.98E-05 

Note:  Values are expressed in scientific notation (X.XXE+XX) (e.g., 1.25E-02 is 0.0125). 
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Mitigation Measures 
  
4.6-F.1 The asphalt plant shall not result in noxious odors.  The plant will be a facility 

that meets at least the odor emission levels and controls used to assess 
impacts from that facility in this EIR. If MCAQMD determines that the facility 
selected for installation would exceed pollutant emission standards as stated 
in Mitigation Measures 4.6-C.1 and 4.6-E.2, then additional odor analysis will 
be conducted as part of the required additional CEQA review prior to 
MCAQMD issuing any permits for the project. 

 
Impact Significance After Mitigation 
 
The mitigation ensures that odors generated by the asphalt facility will be reduced to a 
less-than-significant level. 

 
Weather Changes  
 
Impact 4.6-G The quarry project would reduce the elevation of the hill 

on the site and cause changes to local weather patterns. 
 
Several respondents to the NOP requested that the EIR assess whether mining of the 
hill on the site would affect local weather patterns.  The proposed mining would 
eventually reduce the elevation of the hill from 2,345 feet to about 2,150 feet.  A 
meteorological consulting firm was engaged by the EIR preparer to assess the impacts 
of this hill reduction and the mining of the south side of the hill on local weather, and 
their complete report is included in Appendix D.  That report concluded that local 
weather is dominated by the higher ridges to the east and west of Ridgewood Summit. 
Winds approaching Ridgewood Summit from the north during periods of convergence 
are already being channeled by the numerous larger scale terrain features on both sides 
of the Summit. The removal of the top and southern portions of the hill is not expected to 
cause any perceived changes in wind direction or wind speed in areas south or north of 
Ridgewood Summit since the larger scale terrain features around the project site are the 
predominant wind forcing (controlling) mechanisms in the area.  Thus, no impacts to 
local weather are expected to occur.  The change in elevation would not cause any air 
quality impacts different from those identified in other impact discussions in this section. 
The impact is less-than-significant, and no mitigation would be required. 
 
 
3. Cumulative Impacts 
 
Greenhouse Gases and Global Climate Change 
 
Impact 4.6-H The proposed project could result in greenhouse 

emissions, either directly or indirectly, that may have a 
significant impact on the environment.  

 
The proposed project would result in direct and indirect emissions of GHGs.  Direct 
emissions of GHGs refer to GHGs that are emitted directly as a result of project 
operation and are primarily due to fuel combustion emissions at the site.  Indirect 
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emissions are those emissions that the project will enable, but that are not controlled by 
project proponent.  Examples of indirect emission sources include vehicles traveling to 
and from the project site, and from off-site generation of electricity used by the project.  
 
Currently, electricity is produced at the quarry by use of a large generator. The continued 
mining of the quarry will rely on the large generator until such time as PG&E-supplied 
electricity is extended to the site.  Even when electricity is extended to the quarry, the 
generator would be used at times when more power is needed than can be supplied by 
the PG&E grid. For purposes of calculating project GHG emissions, it was assumed that 
the quarry would continue to be served by the large generator.  The generator uses 
diesel fuel thereby generating GHGs.   
 
The proposed asphalt plant will operate on electricity supplied by PG&E.  Electricity is 
used to operate mechanical components (equipment drive motors and blowers for air 
pollution control equipment) and for other normal on-site energy demands.  Since natural 
gas is not available at the site, the burner for the asphalt drum mixer will be fired with 
diesel fuel, as well as the hot oil heater.  Producing asphalt will require burning 
substantial quantities of diesel fuel (up to 547 gallons per hour when the plant is 
operating at peak output). 
 
The proposed quarry and asphalt plant will require the use of heavy equipment and large 
transport trucks.  This equipment will use diesel fuel which when burned will produce 
carbon dioxide which is a greenhouse gas.  Diesel-powered haul trucks will haul 
aggregate from the quarry to the asphalt plant, and asphalt and aggregate from the site 
to end users along the Highway 101 corridor. 
 
The largest source of GHG emissions is from fuel combustion by heavy equipment, 
motor vehicles, and the asphalt production.  The primary GHG produced from the 
combustion of fuel is CO2, while other GHGs, methane and nitrous oxide, are produced, 
they typically contribute a negligible amount of GHG when compared to the CO2 
emissions.  For this analysis, only CO2 emissions from fuel combustion were estimated 
and the units CO2 and CO2e are used interchangeably. 
 
GHG emissions from operation of the existing quarry and the proposed project were 
calculated for baseline conditions in 2010.  Direct emission sources at the quarry include 
the diesel generators and exhaust from mobile off-road equipment. Indirect emission 
sources include vehicle exhaust emissions from trucks and employee vehicles while 
traveling on and off site.  For the proposed project, direct emission sources at the quarry 
are the same as the existing quarry, but at increased annual production rates and 
equipment use, as well as additional sources at the asphalt plant.  Sources at the 
asphalt plant include the asphalt drum mixer and the hot oil heater, both of which would 
combust diesel fuel, and exhaust from off-road mobile equipment operating at the site.  
Indirect sources include vehicle exhaust emissions from trucks and employee vehicles 
while traveling on and off site, and from the generation of electricity provided to the site 
by PG&E. 
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The electricity usage for the asphalt plant was estimated using energy usage at another 
asphalt plant using a factor of 2.6 kilowatt-hours (kW-hr) per ton of asphalt produced107.  
Electricity usage for the proposed asphalt plant at the maximum annual production rate 
of 150,000 tons of asphalt per year was estimated as 390,000 kW-hr per year.  GHG 
emissions from electricity were calculated using the PG&E GHG emission factor of 0.542 
lb CO2e per kW-hr.108 This emission factor takes into account the current mix of energy 
sources used by PG&E to generate electricity. 
 
Table 4.6-21 provides the GHG emissions from the proposed project and shows the net 
GHG emission increase compared to baseline quarry operations (refer to Table 4.6-5 for 
baseline GHG emissions), along with the MCAQMD GHG significance threshold. 
 
The project would increase GHG emissions by as much as 4,865 metric tons of GHG 
per year. This amount of GHG produced by the project would not have any measurable 
direct effect on the global climate. However, project emissions would be an increment of 
projected future GHG emissions, and these emissions are projected to cause the Earth's 
climate to change.  Local effects of this climate change could include a reduction in 
water supplies in the Russian River and other County streams; a reduction in plant and 
wildlife populations due to habitat changes; more demand for energy due to increased 
hot spells; heat-related illness and death; raising the ocean level causing flooding of 
some coastal properties; and many other adverse environmental effects. 
 
It is estimated that the County annually generates approximately 1.1 million tons of GHG 
(CO2 equivalent). The project's generation of GHG would be about 0.5% 0f the County 
total.109   
 
Asphalt and aggregate, unlike many manufactured products, are produced to meet 
specific construction needs.  Construction does not increase when a new mine or 
processing facilities are developed nor does it decrease if those materials need to be 
provided by more distant producers.  Therefore, if these materials are not produced at 
Harris Quarry, they will continue to be produced at other quarries and processing 
facilities. It is expected that the project could reduce projected GHG emissions for the 
following reasons: 
 
• The proposed asphalt facility would be a modern state-of-the-art facility. It would be 

expected to be cleaner and more efficient than older asphalt plants in Ukiah, 
Cloverdale and elsewhere in the region.  Therefore, producing asphalt at Harris 
Quarry would generate less GHG than is generated by existing plants. 

 
• Centralizing the facilities between Willits and Ukiah would allow shorter access to 

both communities than from quarries north of Willits to Ukiah, from quarries in Lake 
County to Willits or Ukiah, and from asphalt processors to sites in the Willits area.  
This would further reduce GHG emissions. 

 
                                                 
107 Greenhouse Gas Emissions Inventory, CEMEX Jesse Morrow Mountain Plant. Environ 
International Corp., August 31, 2009. 
108 http://www.pge.com/about/environment/calculator/assumptions.shtml  
109 Energy Usage and Its Impact on Mendocino County, Mendocino County Energy Working 
Group, 2007 Draft. 
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Table 4.6-21 
Summary of Harris Quarry Proposed Project Greenhouse Gas Emissions 

 Greenhouse Gas Emissions (CO2e) 
Emission Source (short tons/year)a (metric tons/year) 
Proposed Quarry   
Emission Source   
Diesel Generators 1,452 1,317 
Off-Road Equipment Exhaust 888 806 

Quarry Subtotal 2,340 2,123 
   
Proposed Asphalt Plant   
Emission Source   
Mobile Equipment Exhaust 99 90 
Asphalt Plant Dryer 2,475 2,245 
Hot Oil Heater 1,074 974 

Asphalt Plant Subtotal 3,648 3,309 
Total Direct Emissions 5,988 5,432 
   
Indirect Emissions   
Emission Source   
Asphalt Plant Electricity Use 102 93 
On-Road Truck Exhaust 1,848 1,676 
Employee Vehicles 57 52 
Total Indirect Emissions 2,007 1,821 
   
Proposed Project Total Emissions 

(Direct + Indirect) 7,995 7,253 

Baseline Quarry Operation 2,633 2,388 
   

Proposed Project Net Increase 5,362 4,865 
   

MCAQMD Threshold - 10,000 
Significant (Yes or No)?  No 
a A short ton is the standard ton in the U.S. (1 short ton = 2,000 lbs) 

 
The net increase in GHG emissions from the project would be less than the MCAQMD 
suggested significance threshold, and therefore the project’s increase in GHG emissions 
would be a less-than-significant impact. 
 
 
Impact 4.6-I The proposed project could conflict with applicable 

GHG plans, policies, or regulations of an agency 
adopted for the purpose of reducing greenhouse gases. 

 
Currently neither Mendocino County nor the MCAQMD have adopted a Greenhouse 
Gas Reduction Plan or Strategy that would apply to the project.  On the State level the 
applicable plan, policy, or regulation would be the California Global Warming Solutions 
Act of 2006 (AB 32).  As discussed earlier, AB 32 requires that greenhouse gases in 
California be reduced to 1990 levels by the year 2020.  The project will increase GHG 
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emissions by 4,865 metric tons per year which will make it more difficult for the State to 
meet AB 32 targets. 
 
As mentioned previously, part of the traffic study conducted for the applicant included an 
analysis of vehicle miles traveled (VMT) with and without the project was conducted.  
The VMT study examined the demand and supply of aggregate and asphalt within the 
County, what levels of demand there will be in different areas of the County, where 
aggregate and asphalt facilities are located relative to the demand locations, and 
projected the number and lengths of trips required to satisfy the demand, both with and 
without the project.  Because the project is close to major population centers and 
geographical centers of the County, aggregate and asphalt trip lengths would be shorter 
and the total VMT to satisfy countywide demand for these products would be reduced 
with the project.  The project has the potential to decrease the total VMT associated with 
hauling aggregate and asphalt within Mendocino County by approximately 183,500 VMT 
annually.  This reduction in VMT would result in an overall net reduction in GHG 
emissions in the County from transportation sources.  Reduction of GHGs from the 
transportation sector is one of the goals of AB 32 and other GHG plans and policies. 
Nevertheless, the GHG emissions from the project may make it difficult for the State to 
reach AB 32 targets and thus conflict with State policy.  This is a potentially significant 
impact. 
 
This impact would last for about 30 years until the site is reclaimed.  Once the site is 
replanted and reclaimed per the Reclamation Plan, there will be a reduction in GHG 
emissions to below 1990 levels.  At that time, the project would be consistent with AB 
32. 
 
Mitigation Measures 
 
The California Climate Action Team's Report to the Governor recommended emission 
reduction strategies, and the State Attorney General has also developed a list of feasible 
emission reduction strategies. This EIR recommends the following mitigation to minimize 
this impact.  
 
4.6-I.1 The applicant shall reduce greenhouse gas emissions from the project by 

conducting at least the following actions: 
 

• Comply with California Air Resource Board standards for light duty and 
heavy duty vehicles.  All vehicles will need to continue to abide by these 
standards, including possibly stricter standards set in the future. 

• Restrict idling of diesel engines on the site to less than 5 minutes. 
• When replacing diesel mobile equipment, purchase new equipment 

meeting the most recent CARB emission requirements. 
• Maintain facility mobile equipment in good working order. 
• Reclaim the site. 
• Use energy efficient appliances and lighting.  All new equipment shall be 

energy efficient.  Except where needed for outdoor work or security, all 
new lighting shall use fluorescent lighting. 

• Increase new building efficiency by 20% over Title 24 standards. 
• Meet Green Building Code standards for new building construction.   
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• If available, use clean alternative fuels.   
• Use electricity provided by PG&E to the maximum extent possible to 

replace electricity generated by the on-site generator. 
• Install solar panels to power the electrical demands of the office and 

outdoor lighting. 
• Install any additional features recommended by the MCAQMD. 
• Have an energy audit conducted by a qualified individual or firm to identify 

additional methods to conserve energy (this may include installation of 
solar panels or other on-site electrical generation facilities).  The audit 
shall be done prior to construction and will confirm that all new equipment 
and appliances meet accepted standards for energy efficiency. 

 
Impact Significance After Mitigation 
 
The project will generate GHG emissions at levels below the MCAQMD-recommended 
significance threshold for GHGs.  The mitigation strategies described above would 
further reduce the project's GHG emissions and are consistent with State 
recommendations for GHG reduction for projects such as this.  This mitigation would 
reduce the potential policy inconsistency to a less-than-significant level.  However, as 
described in detail in Section 4.13 (Plan Consistency) of this EIR, because policy and 
plan inconsistencies are not environmental impacts in and of themselves, the County 
during its review of this EIR and the project will make the final determination of policy 
consistency. 
 
 
Cumulative Air Quality 
 
Impact 4.6-J Additional project-related truck traffic on U.S. 101 would 

increase regional emissions of criteria pollutants. 
 
Future growth in the area will increase emission of pollutants into the air.  As noted in 
Section 4.4 (Traffic), Caltrans predicts a 50 percent increase in traffic on Highway 101 
between 2006 and 2025.  The increased haul truck traffic generated by the project would 
be an increment of this cumulative impact. Operation of the proposed project would 
generate additional haul truck traffic traveling along Highway 101 to job sites in the 
region.  The change in truck traffic on U.S. 101 associated with the proposed project is 
described in Section 4.4.   
 
On a net basis, there would be about 63 additional project-generated daily trucks (126 
trips) on Highway 101.  About 15 trucks would be traveling on Highway 101 north of the 
quarry and 48 south of the quarry. 
 
Potential cumulative impacts from the quarry truck trips when combined with projected 
future emissions from truck traffic on Highway 101 were assessed by comparing the 
change in future emissions with and without the project, as well as by comparing these 
emissions to existing emissions.  Existing average daily truck traffic volumes for Highway 
101 between Ukiah (junction with Highway 20 East) and Willits (junction with Highway 20 
West) for 2009 reported by Caltrans (Caltrans, 2010) were used to represent existing 
conditions. Truck traffic for future years for Highway 101 were not available, so projected 
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traffic volumes were estimated assuming a linear increase of 2.5% per year, with years 
2010 and 2030 used to represent baseline and future year conditions.   
 
Total daily emissions per mile from all diesel-fueled heavy duty trucks traveling on 
Highway 101 between Ukiah and Willits were developed using the existing and future 
daily traffic volumes and pollutant emission factors for trucks.  Emissions of criteria 
pollutants (VOC, CO, NOx, and PM10) and DPM (assumed to be the same as the 
PM10) were calculated.  Emission factors for the heavy duty trucks were calculated 
using the CARB’s on-road mobile source emissions inventory program EMFAC2007 with 
default Mendocino County vehicle data and conditions for 2010 and 2030.  The 
emissions factors were computed using the average daily truck emissions and truck 
vehicle miles traveled in the County.  The emission calculations are provided in 
Appendix D. 
 
Existing and future truck volumes, with and without the project trucks, and associated 
daily emissions per mile for each pollutant and DPM are summarized in Table 4.6-22.  
The net increase in daily project truck traffic represents a 5.5 % increase in heavy duty 
trucks along Highway 101 in 2030 compared to truck traffic without the project.  
Compared to the total traffic volumes (all vehicle types) the project trucks represent an 
increase of about 0.3% in daily volumes compared to 2030 without the project. 
 
As can be seen from the table, emissions of all pollutants, as well as DPM, decrease in 
the future years, both without and with the project, even with increased traffic volumes 
compared to the existing conditions.  Therefore, future emissions and any associated 
impacts from trucks on Highway 101 will be less than current conditions and the project’s 
contribution to the cumulative impact would be a less-than-cumulatively considerable 
contribution. 
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Table 4.6-22 
Cumulative Truck Emissions on Highway 101 a 

 

  
Existing 

2010 

Future 
Without 
Projectb 

2030 

Net Increase 
In Project 

Trucks 
Tripsc  

Future 
With 

Project 
2030 

Traffic Data         
No. Heavy Duty Trucks (HDT)/day 1,178 1,752 96 1,848 
Total No. Vehicles/day 19,731 29,356 96 29,452 
          

Total Daily HDT Emissions 
(lb/mi)d           
VOC 1.5 0.5 - 0.5 
CO 3.9 3.3 - 3.5 
NOx 33.8 7.0 - 7.4 

PM10 & DPM 1.2 0.4 - 0.4 
 

Notes: a Total vehicle and heavy duty truck data for Highway 101 between Highway 20 East  
             (Ukiah) 

                and Highway 20 West (Willits) 
b Future year traffic volumes based on projected increase of 2.5% per year (52.5% 

increase for 2030) 
c Represents the net daily change in Project truck traffic on Highway 101 (net increase of 

48 trucks per day, or 96 truck trips) 
d Emissions represent the daily average total emissions for all diesel-fueled heavy duty 

trucks per mile of Highway 101 in the project vicinity 
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4.7   AESTHETICS 
 
A. Setting 
 
1. Existing Views of the Quarry 
 
The existing quarry is visible from Highway 101 and from locations on the Ridgewood 
Ranch to the south.  It is also possibly visible from distant high elevation points to the 
south and southwest.   
 
Traveling north on Highway 101, the quarry face is first visible about 100-200 feet north 
of the intersection of Ridgewood Road with the highway.  The mined face is visible from 
this location with the adjacent hill (called "the volcanic knob") on Ridgewood Ranch 
immediately to the south and the forested ridge in the background to the west.  The 
quarry face becomes increasingly visible as one travels uphill (north), though views are 
intermittent as there are locations where views of the quarry are blocked by roadside 
topography or vegetation.  At 0.9 miles from Ridgewood Road, the quarry face is very 
prominent immediately adjacent to the highway as it passes by the quarry.  This 
foreground view dominated by the quarry is visible for about 0.2 miles until one passes 
the quarry. The quarry face is visible intermittently for about 1.1 miles driving up the 
Ridgewood Grade.  From these highway vantage points, the view of the project site is 
characterized by the exposed rock on the quarry face with still vegetated slopes above 
the face.  The view is framed by a vegetated, undeveloped ridge and hills.   
 
Traveling southbound on the highway, the existing driveway is visible immediately south 
of Black Bart Drive.  The driveway is not particularly noticeable as it accesses the 
highway; the wooded hillside behind (west) of the driveway is the dominant visual 
resource in this area.  The quarry is visible at a point about 0.2 miles south of Black Bart 
Drive.  The quarry is visible only for a short distance (about 0.1 miles) as the highway 
passes the quarry.  In this southbound direction, one can look right and down from the 
right lane and see the quarry equipment on the quarry floor.  
 
Driving west on Ridgewood Road, there are two locations (just uphill from where the old 
Highway 101 intersects Ridgewood Road and where the driveway to the Church 
complex forks off the main road) where one can see the quarry face to the north; these 
views are limited by vegetation and topography so that the quarry is visible for only 100 
feet or so.  Otherwise, the quarry is not visible from the paved roads on Ridgewood 
Ranch.  It is not visible from those parts of the ranch where people live or the areas most 
used, though one can see a portion of the quarry face from various locations such as the 
lake to the west of the main compound and undoubtedly from higher elevation vantage 
points.  Except for a few locations driving down the first part of Ridgewood Road or 
higher elevation locales to the east of Highway 101, the quarry is a small part of a long-
distance view.  In many locations where it is visible, one would need to know where to 
look to see the quarry face.  
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2. Existing Views of the Proposed Asphalt Processing Facility Site 
 
Starting at Highway 101 and driving west on Black Bart Drive, the driver sees forested 
hillsides on both sides of the road.  Further uphill, the road enters a more open oak 
woodland, and at 0.3 miles from the highway, one reaches the site of the proposed 
processing facilities.  If one looks left (south), one sees oak woodland with large oaks 
scattered through open grassland.  The site is visible for a matter of seconds as it is not 
visible until one rounds a turn and then one is immediately driving uphill away from the 
site.  This view is framed by distant wooded ridges to the south and west.  One proceeds 
uphill from the site along the crest of the ridge through oak woodland and then mixed 
evergreen forest. 
 
Driving east on Black Bart Drive from Ridgewood Subdivision, one travels downhill 
through the oak woodland and enters an opening where one can see the ridge behind 
(east) of the site in the background, but the site itself is screened by large oaks in the 
foreground along the road.  Another 200 feet downhill, the road bends to the right and 
one can see the site; this is approximately one-quarter mile from the site.  From here, 
the road swings back to the left, and again there are trees screening the site. At about 
0.2 mile from where the site is first visible one approaches the site.  This is the first 
vantage point where the site is clearly visible.  One looks directly down on to the site with 
views of the open grassland and scattered large oaks backdropped by the wooded hill 
on the east side of the site.  This clear view of the site lasts for about 500 feet until one 
passes the gate to the site where the road swings to the left away from the site.   
 
The site is also visible from higher elevation vantage points in the Ridgewood 
Subdivision to the west, including from a few residences or areas near residences. From 
these vantage points, the site is part of a panoramic view of wooded hills including the 
project site in the midground approximately 1 or more miles to the east with the higher 
ridge further to the east in the background. 
 
B. Potential Impacts and Mitigations 
 
1. Criteria Used to Determine Impact Significance 
 
A project will typically have a significant impact if it meets any of the following criteria: 
 

• Has a substantial adverse effect on a scenic vista.  
 

• Substantially damages scenic resources, including, but not limited to, trees, rock 
outcroppings, and historic buildings within a State scenic highway.   

 
• Substantially degrades the existing visual character or quality of the site and its 

surroundings.  
 

• Creates a new source of substantial light or glare which would adversely affect 
day or nighttime views in the area.  
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While all projects create some visual change, CEQA provides little guidance about how 
much change or what type of change is significant.  Most EIRs rely on two methods to 
determine if the change is significant.  The first is conformance with public plans, and the 
second is a visual analysis.  Section 4.11 (Plan Consistency) discusses project 
consistency with public plans, and the visual analysis is presented here. 
 
2.  Project Impacts  
 
The proposed project includes expanding the existing quarry and constructing a new 
asphalt processing facility on Black Bart Drive.  This asphalt processing facility can be 
operated at night, with corresponding lighting impacts. 
 
The project area does not contain a State scenic highway nor are any of the resources 
on the site designated as "scenic resources" by the County or State.   This section 
assesses the impacts to the visual character of the area, including impacts from new 
lighting. 
 
a. Background Information 
 
The existing visual character of the project site is determined by the attributes (color, 
form, texture) of specific site features and by the patterns that the features have 
assumed as a result of natural and/or manmade processes.  Evaluation of potential 
project impacts on the existing visual character of the site requires analysis of the type 
and degree of change in visual attributes and patterns that could result from 
implementation of the project.  Because perceptions of changes in the physical 
characteristics of a site may differ with respect to issues of importance and value, visual 
analysis methods may incorporate evaluation of the attributes and patterns of site 
features as well as measures of visual sensitivity.   
 
The measure of the quality of a view must be tempered by the overall sensitivity of the 
viewer.  Viewer sensitivity or concern is based on the visibility of resources in the 
landscape, proximity of viewers to the visual resource, elevation of viewers relative to 
the visual resource, frequency and duration of views, number of viewers, and type and 
expectations of individuals and viewer groups. 
 
The importance of a view is related in part to the position of the viewer to the resource.  
Therefore, visibility and visual dominance of landscape elements depend on their 
placement within the viewshed.  A viewshed is defined as all the surface area visible 
from a particular location (e.g., an overlook) or sequence of locations (e.g., a roadway or 
trail) (Federal Highway Administration, 1983).  To identify the importance of views of a 
resource, a viewshed is broken into distance zones of foreground, midground, and 
background.  Generally, the closer a resource is to a viewer, the more dominant it is and 
the greater its importance to the viewer.   
 
As noted above, visual sensitivity depends on the number and type of viewers and the 
frequency and duration of views. Visual sensitivity is also modified by viewer activity, 
awareness, and visual expectations in relation to the number of viewers and viewing 
duration.  For example, visual sensitivity is generally higher for views seen by people 
who are driving for pleasure, people engaging in recreational activities such as hiking, 



 
 
 

Harris Quarry Expansion Draft EIR Page 305 
County of Mendocino Leonard Charles and Associates 

biking, or camping, and homeowners.  Sensitivity tends to be lower for views seen by 
people driving to and from work or shopping or as part of their work (U.S. Forest Service, 
1974, Federal Highway Administration, 1983, and U.S. Soil Conservation Service, 1978).  
Commuters and nonrecreational travelers have generally fleeting views and tend to 
focus on commute traffic, not on the surrounding scenery.  Therefore, they are generally 
considered to have low visual sensitivity.  Residential viewers typically have extended 
viewing periods and are concerned about changes in views from their homes.  
Therefore, they are considered to have high visual sensitivity.  Visitors using recreation 
trails and areas, scenic highways, and scenic overlooks are usually assessed as having 
high visual sensitivity. 
 
Judgments of visual quality and viewer response must be made on a regional frame of 
reference.  The same landform or visual resource appearing in different geographic 
areas could have a different degree of visual quality and sensitivity in each setting. 
 
Given these criteria, the quarry site is considered to have high sensitivity from Highway 
101 (due to its heavy use by recreational travelers) and low to moderate sensitivity from 
Ridgewood Ranch vantage points (as it is not visible from many residences).  The 
asphalt processing facility is considered to have moderate sensitivity for people 
commuting on Black Bart Drive and several residences that are relatively near the site, 
and low to moderate sensitivity from other public streets, more distant homes, and public 
open space. 
 
The visual analysis presented here focuses on the visual impacts that would result from 
expanding the quarry and the construction and operation of the processing facilities.   
 
b. Photo-Simulations 
 
To assist in the visual impact assessment, photo-simulations of the future operations 
were prepared.  The EIR visual expert (Visual Impact Analysis) prepared these 
simulations by taking a series of photographs from surrounding vantage points. 
Viewpoint photography is a single film frame 35mm digital color photographed with a 
normal lens (i.e., to show what the human eye actually sees – it is not a blow-up or wide 
angle of the view). 
 
The second step is to develop a 3D digital model of the site and the proposed project, 
grading, and landscaping (DTM). The 3D CAD model can be oriented and scaled as 
needed from any position or potential viewpoint. This 3D surface model when oriented 
according to the viewpoint position coordinates will provide line-of-sight, general visibility 
and scaling information for the photomontages.  
 
VIA utilized and expanded the 3D DTM produced by the project engineers. VIA utilized 
digital contours supplied by project engineers and then introduced visible new structures 
into the database. The source of viewpoint elevation data was project topographic 
mapping and USGS 7.5 minute Quad mapping for areas not covered by project 
mapping. The DTM consisted of the project property and surrounding topography as 
needed. Existing tree information was not detailed and therefore was analyzed as a best 
approximation of tree massing in the Project engineering drawings. 
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VIA used work products and information from the Digital Terrain Model as the basis for 
analysis and production of computer-generated photosimulations that address visual 
impacts of the proposed project. Overlay plots of the DTM were generated for each view. 
The plots were scaled to the photo according to viewpoint location coordinates recorded 
with handheld WAAS (wide area augmentation system) enabled GPS.  
 
VIA generated one "before" (existing conditions) photograph and one "after" 
photomontage for each viewpoint. The "before" views are unaltered and unmanipulated, 
and are provided for comparison purposes. The "after" views contain proposed project 
features and elements such as grading, new structures, major roads, and tree removal, 
digitally photomontaged into the viewpoint photos. Structures have architectural detail 
with the exception of the original nighttime simulation of the asphalt facility, which was 
montaged using scaled photos of existing facilities similar to those proposed. The 
daytime facility is a rendered plan-specific digital model. Tree removal resulting from the 
project is shown in the photomontages as well.  Trees added to depict projected 
reclamation are sourced from photos of specified or similar species.  
 
Digital renderings of grading are by computer and montaged into the viewpoint photos. 
Photo texture of quarried rock was added to the digital renderings where appropriate to 
convey realism. They are situated, oriented, and scaled using Computer Aided Design 
techniques. Landscape reclamation elements are digitized photographs of major 
specified tree species at a low level of maturity. Orientation and scale of project 
elements was based on project documents and the DTM.  
 
Dozens of photographs were generated from surrounding vantage points.  Prior to 
preparing the original 2007 EIR, these photographs were presented to the County 
Department of Planning and Building Services staff. Staff determined that the three 
vantage points should be: 1) from Black Bart Drive immediately west of the asphalt 
processing facility site; 2) from Highway 101; and 3) from Ridgewood Ranch.  In addition 
a nighttime simulation was prepared from the Black Bart Drive vantage point.  
 
The County determined that the photosimulation done from Ridgewood Ranch and the 
nighttime simulation did not need to be redone for this Revised DEIR. The original 
simulations show the approximate area of disturbance for the revised project.  Actually, 
the simulations overstate the impact because the revised project does not extend as far 
west as the original project, so some of the area that is shown as mined in the 
simulations would remain in a natural state.  The nighttime simulation would also change 
somewhat as the position of the asphalt plant and proposed lighting has shifted.  
However, it was determined that the original nighttime simulation provided a sufficient 
presentation of what the changes in night views would be.   
 
Therefore, these original simulations are included here with the understanding that the 
simulation from Ridgewood Ranch overstates the area of disturbance.  A new simulation 
has been prepared for the daytime view from Black Bart Drive.  The original nighttime 
simulation is used.  It significantly overstates the impact as the silos that are the main 
source of light intrusion have been relocated so they are not as visible.  In addition, the 
new simulations are based on an actual model of the asphalt plant, whereas the original 
simulation was based on approximations of the size and appearance of the project 
elements. 



Harris Quarry Viewipoint Key Map
Figure 4.7-1
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Changes to Views from the West 
 
Impact 4.7-A The processing facilities site would change views from 

Black Bart Drive and Ridgewood Subdivision. 
 
As shown on Figure 4.7-2 (Existing and Proposed), the asphalt processing facility would 
substantially change views of the site from Black Bart Drive.  The oak savannah and 
wooded hillside will be graded to a level pad and developed with a fence, processing 
facilities, vehicles, and piled aggregate. The photo-simulation shows that the perimeter 
fence will be visible with aggregate piles behind the fence and the taller asphalt 
structures to the southeast.  The cut slope to the east (shown here revegetated with 
grass) would be visible behind the processing structures. The project will introduce a 
view of industrial development into an open space vista.  The proposed tree plantings 
would begin screening views of improvements immediately. Sample trees (8-feet high) 
have been added to Figure 4.7-2 to represent the applicant’s proposed planting plan. 
The applicant has 150 oaks in containers that are at least 5 years old and ranging in size 
up to 6+ feet high.  These trees will be used for planting this area and other reclamation 
planting. 
 
Views of this new development are relatively limited along this road.  The photo-
simulation is from the most affected vantage point immediately west of the site.  East of 
the existing access to the site, views will be buffered by the existing topography (that will 
not be removed) and existing trees.  However, one may be able to see the upper portion 
on the silo and the tops of aggregate storage piles.   
 
As discussed before, this unimpeded view of the site is possible for about 500 feet along 
Black Bart Drive.  Traveling at 25 mph, the processing facilities would be visible for less 
than 15 seconds.  The tops of the silos and possibly other facilities would be visible from 
a turnout further west and possibly from other locations within one-quarter mile of the 
site.  Other than the unimpeded views immediately adjacent (500 feet) to the site, views 
from Black Bart Drive are blocked by topography and/or roadside trees.  It is expected 
that, at most, the tops of the silos might be visible for a distance of up to one-quarter 
mile to the west. 
 
As shown on Figure 4.7-2 (Proposed), some of the existing trees between Black Bart 
Drive and the facility will be retained.  Eleven new oaks will be planted between Black 
Bart Drive and the northeast corner of the site.  Eight oaks and nine Douglas fir will be 
planted adjacent to Black Bart Drive near the emergency access to Black Bart Drive and 
extending northwest past the west end of the bio-retention area. Over time, the view 
shown in Figure 4.7-2 will be modified by these trees, and less of the site will be visible 
from Black Bart Drive.  It is expected that in 10-15 years, these trees, if adequately 
fertilized, watered, and maintained, will screen most views of the processing facilities. 
 
The revised site plan has substantially less visual impact than the original site plan.  This 
is because the silos have been relocated to the southwest, the aggregate piles added 
along the perimeter, and screening trees added. 
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The asphalt processing facility will be visible from a few residences on the Ridgewood 
Subdivision. The industrial buildings and silos would introduce an industrial view into a 
current undeveloped open space view.   
 
Though the new processing facilities would be visible from relatively few vantage points, 
they do represent the introduction of industrial facilities into an undeveloped open space 
vista.  This would be a potentially significant impact. 
 
The project also includes completion of a new access road between the quarry and the 
asphalt processing facility (and the access to Highway 101).  This road parallels Black 
Bart Drive from about 250 feet west of Highway 101 to the asphalt processing site; for 
most of this 1,500-foot length of the road, it is within about 50 feet of the edge of Black 
Bart Drive.  Most of this road has already been graded under a County-issued grading 
permit.  The portion that remains to be built is in the heavily wooded area northwest of 
the existing project access to Highway 101.  The 500-foot long road would connect the 
existing road to the asphalt processing facility with the project access at Highway 101.  
Due to heavy tree cover between the proposed road and Black Bart Drive, it is not likely 
that this road or the hillside cut required for that road will be visible from Black Bart 
Drive.  However, if portions were visible through the trees, this would add to the 
potentially significant impact on views from Black Bart Drive.   
 
The project includes constructing a new road from the haul road to the existing water 
storage tank on the hill to the east of the site.  There is an existing road to this tank but a 
new road with less steep slope will be built. It is not expected that this road will visible 
from Black Bart Drive due to intervening topography and trees. 
 
A 3-foot wide rock-lined drainage ditch is proposed at the northwest end of the asphalt 
processing facility.  This 80-foot long ditch will carry runoff from the northwest part of the 
site and the adjacent portion of the haul road to a ditch along Black Bart Drive.  
Travelers along Black Bart Drive will see this now drainage feature as they drive 
immediately past it.  This relatively minor change in views is considered less than 
significant. 
 
The project includes paving the existing and new roads.  This paving would not have 
visual effects.  The project also includes truck use of this approved haul road.  This 
means that people driving along Black Bart Drive may see large haul trucks traveling 
along the lower elevation of the hill to and from the asphalt processing site.  The access 
road is above the elevation of Black Bart Drive.  This elevation differential plus remaining 
trees and other vegetation between the two roads would wholly or partially screen views 
of these trucks from many vantage points along Black Bart Drive.  In addition, a traveler 
on Black Bart Drive would likely see one or perhaps two trucks at the most in the minute 
or less that it would take to drive this stretch of road.  Therefore, the addition of views of 
trucks on this haul road would be a less-than-significant impact. 
 
Mitigation Measures 
 
4.7-A.1 The asphalt processing facility site shall be planted to screen views from Back 

Bart Drive. Once the asphalt processing site grading is completed, the 
applicant shall contract with an arborist to develop a final tree planting plan 
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along the frontage of the site.  Plantings will start as the applicant has proposed 
about 500 feet west of the existing driveway and extend to a point opposite the 
northeast corner of the facility site.  The arborist will determine whether the 
trees the applicant has available are suitable for the site, or, if not what species 
of trees shall be planted along this frontage to provide rapid screening of the 
site from the road.  The planting should incorporate fast-growing trees that can 
quickly provide screening.  If feasible, native trees and shrubs should be used.  
Preferably native oaks and Douglas fir will be incorporated in the planting 
scheme (which would count against the previous requirement for tree 
replacement), with oaks being planted behind the faster-growing screening 
plants or intermixed with them so that at the reclamation phase any non-native 
species can be removed to leave oak woodland. The plan will detail site 
preparation, planting, fertilization, irrigation, and performance monitoring as 
well as replacement standards. 

 
4.7-A.2 All buildings and fencing shall be a green or tan color that best matches the 

vegetation on the hill to the east.   
 
The EIR preparers considered mitigations that would relocate various facilities on the 
site, but none of the facilities are much more "attractive" than any of the others, plus 
there are operational constraints regarding where vehicles load and unload and where 
aggregate needs to be stored.  While it might be possible to do some rearranging of 
components on the site, such rearrangement would do very little to mitigate the industrial 
look of the site. 
 
The EIR preparers also considered the mitigation of constructing a berm west of the 
existing access road for about 400 feet.  However, there is limited distance between 
Black Bart Drive and the proposed fence.  A 8-foot high stable berm (about the height of 
the perimeter fence) that has a 10-foot wide top (suitable for container planting and 
maintenance) would need to be 52 feet wide (to have a 2:1 slope).  There is not space 
for this large a berm, so either the berm would need to be lower, less planting space on 
top provided, and/or steeper slopes allowed.  The advantage of the berm is that it would 
immediately screen views of the proposed fence.  However, the disadvantages are the 
potential for increased erosion, changes to drainage along the road, and creating a 
“tunnel’ effect along the road.  In addition, the tress that will be planted will quickly 
screen the improvements that would be screened by the berm and, as can be seen in 
the photo-simulation, soon screen most site structures. 
 
Impact Significance After Mitigation 
 
The landscaping mitigation would, over time, provide screening from Black Bart Drive.  
Painting facilities to blend with surrounding vegetation will also diminish the visual 
impacts.  However, it is expected that it will take up to 10+ years before the new trees 
reach a height of 25-30 feet needed to screen the taller structures on the site.  In 
addition, the screening would likely not be complete, allowing some views of the facility 
from Black Bart Drive as well as more distant views from the west.  Although the impact 
is substantially less than was the case for the original project, it remains a significant 
and unavoidable impact.  It is recognized that at the completion of mining the site 
would be reclaimed.  Once reclamation is completed and the area was planted with 
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grasses and new oak trees, the visual impact would be less than significant.  However, 
this reclamation would not occur for as long as 30+ years, so for the people currently 
living in the area, this would be a permanent impact. 
 
 
Changes to Views from the South 
 
Impact 4.7-B The quarry expansion would change views from vantage 

points on the Ridgewood Ranch. 
 
The expanded quarry would be visible from many vantage points on Ridgewood Ranch.  
Figure 4.7-3 shows the original project; this simulation is from the main Church complex 
area.  Note that this simulation overstates the impact since the revised project does not 
extend as far west as shown in the simulation. The volcanic knob just south of the quarry 
is visible from many locations.  Almost everywhere that knob is visible, the expanded 
quarry face will be visible. Although the quarry face would be a relatively small part of 
the long-range views from most affected vantage points, it would be one of the few 
human caused phenomena visible on the hills surrounding the valley where most of the 
ranch use is centered.  In addition, it is the high point when looking in that direction. 
 
As shown in the photo-simulation the south end of the vegetated ridge would be reduced 
in elevation.  One would see the mined face of the quarry bordered by remaining trees to 
the northwest.  Reclamation would provide some future screening of the quarry face, but 
that screening would not occur for 30+ years. 
 
There are other vantage points where the quarry face would also be visible, including the 
lake to the west of the main compound and higher elevation vantage points. The Church 
of the Golden Rule also owns property to the east of the quarry site, including land at 
higher elevations that has views down onto the quarry. Because this ranch is being 
placed in conservation easements and is used for recreational and educational 
purposes, this change in views is considered a potentially significant impact.  
 
The Church has created five residential lots in this area that could in the future be sold 
as large lot residential parcels.  The quarry would be an unattractive element for views 
from some vantage points on these lots.  However, there currently are no homes in 
these locations, so impacts are limited to Church personnel who visit this area for 
maintenance or leisure purposes.  Given that there are no permanent residents in this 
area and that the area is not heavily visited, the view of an increased quarry from this 
area is considered a less-than-significant impact. 
 
Mitigation Measures 
 
There are no mitigations for this impact. 
 
Impact Significance After Mitigation 
 
As is discussed in more detail in Impact 4.10-B, Ridgewood Ranch is a sensitive 
biological and historical resource, which is being preserved through the purchase of 
conservation and other easements.  It is also the home of Church residents and other 
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residents.  The lowering of the ridge and the change in views along the skyline would 
adversely affect views from the ranch.  This is considered a significant and 
unavoidable impact. 
 
 
Lighting Impacts 
 
Impact 4.7-C Lighting of the processing facilities would impact night 

views in the area. 
 
As shown in Figure 4.7-4, the lights at the asphalt processing facility when nighttime 
operations are occurring (up to 100 nights per year) would be very noticeable for drivers 
near the site on Black Bart Drive. Again, this simulation substantially overstates the 
impact as tall silos have been relocated to the southwest so they are not straight ahead 
of drivers traveling east, and because the cement facility (and its lights) have been 
eliminated from the revised project. Some residents living to the west in the Ridgewood 
Subdivision would also have direct views of these lights.  Residents in that subdivision 
as well as residents on Ridgewood Ranch would notice a glow in the night sky.  Given 
the generally dark nighttime visual environment, these lights would have a potentially 
significant impact on residents in the area and travelers on Black Bart Drive.   
 
On nights when nighttime operations are not occurring, there would be security lights on 
at the asphalt processing facility site and at the quarry site.  The current proposal 
includes shielding of these lights. However, if these lights are not properly installed, they 
could also have a potential significant impact. 
 
This EIR requires lighting of the project access driveway when nighttime operations are 
occurring (in order to reduce traffic safety hazards).  This will add lighting to a currently 
dark landscape.  However, the lighting would not affect residences and would be seen 
only by passing travelers on a State highway.  This periodic lighting would have a less-
than-significant visual impact. 
 
Mitigation Measures 
 
The applicant has mitigated lighting impacts by requiring minimal security lights and 
shielding of lights.  To ensure that final design includes these already-proposed 
measures as well as some additional recommendations, the following mitigation is 
recommended. 
 
4.7-C.1 Final design and construction shall include no lighting of the asphalt 

processing facility site except when there are active nighttime operations 
occurring and for security lighting. The lights will be shielded (90 degree cut-
off shielding) lights at no greater than 10 feet in height. Operational lighting 
will be on light poles distributed to have forward-throw lighting and light 
trespass cut-off shields. No direct lighting shall be visible from off the site.  

 
 Lights will be selected from the list of approved security lights adopted by the 

International Dark Sky Association (IDA). No pinkish, yellowish, or bluish 
colored light sources will be used. The minimum number of security lights 
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needed for security purposes as determined by the Mendocino County 
Sheriff's Department will be installed.  

 
Impact Significance After Mitigation 
 
The mitigation would reduce security lighting impacts by limiting the time they are on to 
only when movement is recorded on the site.  However, lighting needed for operating the 
processing facilities would be visible for up to 100 nights per year.  The mitigations 
recommended above would shield lights so that they would be barely visible or not 
visible from residences on the Ridgewood Subdivision and would reduce the night glow 
impact to these residents to a less-than-significant level. However, there is no mitigation 
for the lighting impacts from nighttime processing operations on drivers traveling on 
Black Bart Drive near the site and on some residents living to the west of the site.  This 
would remain a significant and unavoidable impact. 
 
Impacts to Wilderness Areas 
 
Impact 4.7-D The project could adversely affect views from Federal 

Wilderness Areas. 
 
Several commentors on the original Notice of Preparation requested that the EIR assess 
potential visual impacts of the project on newly-created Federal Wilderness Areas in the 
County. 
 
In October 2006, the president signed into law the Northern California Wilderness 
Heritage Act that added wilderness designation to two existing Wildernesses (Yolla 
Bolly-Middle Eel Wilderness and Snow Mountain Wilderness) and established two new 
Wildernesses (Yuki Wilderness and Sanhedrin Wilderness) as well as designating Black 
Butte River as a Wild and Scenic River. 
 
The nearest of these Wildernesses (the new Sanhedrin Wilderness) is approximately 15 
miles east of the project site.  Using binoculars, it might be possible to see the project 
from higher elevation vantage points in this Wilderness (or other more distant 
Wildernesses).  It is very unlikely that one would be able to see the project, even if it 
were within the line of sight, with the naked eye.  The project site would be a part of a 
distant backdrop. It is possible that people at higher elevations on these Wildernesses 
might be able to see lights at the processing facilities when nighttime operations were 
occurring (or even just the security lights).  However, the asphalt processing site is 
blocked from most views from the east by the hill to the east of that site.  Even if there 
was a clear line of sight, it is expected that very few people would be at these higher 
elevations in the dark.  In addition, the lights would probably look like a single light 
source from that distance, and it would not substantially alter the nighttime views.  The 
project would not significantly affect views from these Wildernesses, and would not 
adversely affect the wilderness experience of people using those Wildernesses.  The 
impact would be less-than-significant.  In addition, the mitigations required for the 
previous four impacts would further reduce any impacts from these distant vantage 
points. 
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3. Cumulative Impacts 
 
Cumulative Changes to Views from Highway 101 
 
Impact 4.7-E The quarry expansion and highway improvements 

would change views from Highway 101. 
 
As described in the Setting section, the quarry is visible intermittently on Highway 101 
for about 1.1 miles north of Ridgewood Road.  Figure 4.7-5 was taken from about 0.8 
mile south of the quarry and shows how the bare face of the quarry would expand. 
Again, this simulation of the original quarry proposal overstates the impact since the 
revised project does not extend as far to the west as shown in this simulation. The face 
of the quarry is already very noticeable, particularly as one gets nearer the site.  Quarry 
expansion would increase the area of disturbance and remove an additional 19 acres of 
chaparral and tanoak woodland.  While there would be an expanded area of 
disturbance, the fact is that the main impact to area views has already occurred.  
Therefore, the project itself would not have a significant impact on views, but the 
cumulative impact of the project expansion of the area of disturbance plus past actions 
(i.e., the existing quarry) would be considered a potentially significant cumulative 
impact. 
 
The proposed improvements at the access driveway would change views for travelers as 
they pass this point.  There would be additional paving visible. South of the quarry 
access driveway the highway would be widened for about 1,390 feet. Trees in this area 
between the highway and the quarry driveway would be removed. Travelers driving 
north would not see roadside trees between the quarry and the access driveway 
intersection with the highway. The driveway will be widened and the new access road 
will be visible behind the driveway entrance. The result will be that people passing the 
driveway entrance will see a wider area of paving than is currently visible.  For a fraction 
of a second, if looking right at the driveway, travelers would also see the southernmost 
portion of the cut on the west side of the new access road.  Once past the driveway 
intersection that road cut would not be visible due to topography and intervening trees. 
 
North of this driveway intersection, the woodland to the west would be reduced as trees 
would be removed to allow highway widening.  However, these changes plus the 
widening of the highway would not be expected to be particularly noticeable to people 
driving at fairly high speeds along this approximately 1,700-foot long section of highway. 
The expansion of the quarry itself would change views from the highway, and the 
highway widening and improvements to the access driveway intersection would add to 
this change. 
 
If the quarry were expanded in the future, the footprint of the quarry would become 
somewhat larger than for the proposed project.  A photo-simulation of this larger footprint 
was prepared for the original Draft EIR on the original project.  It was concluded that this 
would be a significant cumulative impacts.   
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Mitigation Measures 
 
4.7-E.1 The area west of Highway 101 between the highway and the newly 

constructed access road shall be replanted to screen views of the quarry from 
Highway 101.  The tree planting plan required in Mitigation 4.7-A.1 shall 
include a plan for replanting the area between the project access driveway 
intersection with Highway 101 and the south end of the quarry site along the 
highway frontage.  This area shall be planted with fast-growing trees that can 
quickly provide screening to twenty feet above the highway elevation.  These 
trees shall be fertilized, irrigated and maintained by the applicant. 

 
4.7-E.2 The sign at the quarry entrance off the highway shall be kept small and 

unobtrusive; it shall not exceed 40 square feet.  
 
Impact Significance After Mitigation 
 
The recommended mitigations would reduce the impact, but it is not possible to 
substantively screen the quarry expansion for northbound travelers.  The project would 
make a short-term cumulatively considerable contribution to a significant and 
unavoidable cumulative impact, and it would also be a contribution to the long-term 
impact if the quarry were expanded in the future. 
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4.8 PUBLIC SERVICES AND UTILITIES  
 
CAL FIRE and the Little Lake Fire Protection District were re-contacted while preparing 
the Revised Draft EIR to ensure that the description and impact assessment presented 
is accurate.  The discussion of project water demand was revised given new data 
provided by the applicant on project water sources and water demand.  The discussion 
of wastewater was revised to reflect the proposed new location of the leachfield.  
 
A. Setting 
 
1. Fire and Emergency Medical Service 
 
Fire protection and emergency medical services would be provided by the Little Lake 
Fire Protection District (LLFPD) and the California Department of Forestry and Fire 
Protection (CAL FIRE).  
 
a. Little Lake Fire Protection District 
 
The project site is within the area served by the Little Lake Fire Protection District 
(LLFPD).  LLFPD serves both the City of Willits and the surrounding areas.  It is funded 
by property taxes, a special fire tax, and fundraisers. The District encompasses 380 
square miles that has a population of over 10,000 residents. The District is staffed by 
three paid personnel and 37 volunteer firefighters.  Paid staff includes the Fire Chief, a 
training officer, and a mechanic.  
 
The District includes two stations; the main station on East Commercial Street in Willits 
and a second station on Baechtel Road in Willits.  The main station has two Incident 
Command System (ICS) Type 1 engines, three Type 3 4-wheel drive engines, and one 
rescue vehicle.  The Baechtel Road station has one Type 1 engine, one Type 3 4-wheel 
drive engine, one 4,000-gallon water tender, and one 75-foot ladder truck. Volunteers 
include 13 EMTs, and the rest are First Responders.  
 
Of the 600 annual emergency responses, about 50% are emergency medical responses, 
12%, are to wildfires, and 35-40% to other fires.  LLFPD annually responds to an 
average of 1-2 structure fires and 1-2 wildfires in the project area and the Ridgewood 
Subdivision to the west. 
 
The District’s ISO (used for determining fire insurance) rating is 4 inside the City of 
Willits and in outlying areas with hydrants, and a Rural 8 in outlying areas within 5 miles 
of the stations, including the project site. Fires reported in this area igniting during the 
fire season would be responded to by both CAL FIRE and LLFPD.  Initial attack would 
include: 
 

• LLFPD would dispatch 2 engines, a water tender, and a chief officer, as well as 
firefighters. 

 
• The Howard Forest station would dispatch 1-2 engines, a chief officer, a 

bulldozer and a helicopter. 
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• CAL FIRE would dispatch 1 chief officer, 1 air tactical plane, 0-2 air tankers. 1 
helicopter, 2-5 engines, and 1-2 fire crews, depending on the fire hazard severity 
at the time of the fire. 

 
If a fire ignited on the project site, CAL FIRE would be the first responder if the Howard 
Forest station was staffed when the fire ignited. It would take 10-15 minutes for the first 
LLFPD engine to arrive.  Responding engines are typically equipped with a type of foam 
that is very effective for suppressing combustion of flammable fuels. 
 
LLFPD has stated that the quarry operators have complied with all of the District's 
requirements in the past and have operated an incident-free operation since their start-
up.110   
 
b. CAL FIRE 
 
The California Department of Forestry and Fire Protection’s (CAL FIRE) Mendocino Unit 
consists of 2,361,560 acres, and CAL FIRE provides direct protection for 2,244,450 
acres, 28,145 of which are in southern Trinity County. With the exception of the four 
incorporated cities of Ukiah, Fort Bragg, Willits, and Point Arena, and small areas of 
Local Responsibility Area (LRA) lands within Mendocino County, CAL FIRE maintains 
statutory responsibility for all wildland fires. Of the total County population, about 59,000 
or 67% live on State Responsibility Area (SRA) lands. 
 
The Unit is geographically divided into six battalions.  The project site is within the area 
served by the Willits Battalion (Battalion 2). Suppression resources during fire season 
include 128 career personnel and another 100 seasonal personnel countywide, spread 
over seven days, on duty around the clock, staffing 10 fire stations, 16 engines, 4 
bulldozers, and other equipment throughout the County. A typical engine company 
consists of one Fire Captain or Fire Apparatus Engineer and two or three firefighters. In 
addition, ten 15-man California Department of Corrections and Rehabilitation crews, 
housed at the Chamberlain Creek and Parlin Fork Conservation Camps within Jackson 
Demonstration State Forest, provide fire fighting, hand line construction, mop-up, and 
post-fire patrols. 
 
Howard Forest fire station, co-located with Unit Headquarters, is located just to the north 
of the project site.  This station provides the initial ground attack fire protection for 
Battalion 2. The fire complement of the station consists of two Incident Command 
System (ICS) Type 3 fire engines plus one reserve Type 3 engine, and a Type 2 
bulldozer unit. 
 
A 20-person Helitack Base located at Howard Forest is the home of Copter 101, a Bell 
UH-1H “Super Huey” which serves multiple purposes, the primary of which is initial 
attack on wildfires during the fire season. Copter 101’s daily staffing is a pilot, two 
captains, 5-6 firefighters, and a 324-gallon collapsible Bambi bucket for water drops. Full 
deployment of the helicopter involves dropping off one captain and the firefighters at the 
fire scene, attaching the bucket for dipping from the nearest accessible water supply 

                                                 
110 Jeff Smith, Former LLFPD Fire Chief, personal communication, 4/25/07; reconfirmed by Carl 
Magann, LLFPD Fire Chief, personal communication, 9/2/10. 
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and, obviously, applying water to the fire.  Between 1994-2004, this station has had 
100% success in suppressing wildfires in the project area with initial response. 
 
The Unit also includes the Ukiah Air Attack Base which provides 7-day coverage during 
the daylight hours of peak fire season. Two Grumman S21 turboprop aircraft typically 
available during this period each have the capacity of 1,200 gallons of fire retardant. Air 
Attack 110, the Unit’s North American Rockwell turboprop OV-10 command plane, 
carries its pilot and the Air Attack Battalion Chief or captain who coordinates aerial 
suppression activities from an orbit above the fire.111 
 
2. Police Service 
 
Police response to the project site would be provided by the Mendocino County Sheriff's 
Department.  The California Highway Patrol would provide response to accidents on 
Highway 101. 
 
3. Water and Wastewater 
 
Water is currently supplied to the quarry by its existing well and/or water trucked to the 
site using water from the applicant's springs or City of Willits water,  Porta-potties are 
used to store wastewater, which is pumped out on a regular basis. 
 
 
B. Potential Impacts and Mitigation Measures 
 
1. Criteria Used For Determining Impact Significance 
 
Based on the CEQA Guidelines and other commonly accepted standards, the project 
would have a significant impact on fire protection and emergency medical services if it 
would: 
 
4.8a Generate demand for public services, parks, recreational facilities that would 

result in the need for new or physically altered facilities, the construction of which 
could cause significant environmental impacts, in order to maintain acceptable 
service ratios, response times, or other performance objectives.   

 
4.8b Generate demand for fire protection services that would exceed the ability of the 

fire department to provide service without substantially decreasing its ability to 
serve the existing population.  

 
4.8c Impair implementation of or physically interfere with an adopted emergency 

response plan or emergency evacuation plan.  
 

                                                 
111 The data presented above on CAL FIRE was taken from Mendocino County Community 
Wildfire Protection Plan, Mendocino County Fire Chiefs' Association and California Department of 
Forestry and Fire Protection, 2005. 
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4.8d Expose people or structures to a significant risk of loss, injury or death involving 
wildland fires, including where wildlands are adjacent to urbanized areas or 
where residences are intermixed with wildlands.   

 
4.8e Generate demand for police services that would exceed the ability of the police 

department to provide service without substantially decreasing its ability to serve 
the existing population.  

 
4.8f Have sufficient water supplies available to serve the project from existing 

entitlements and resources, or are new or expanded water entitlements needed.  
 
4.8g Generate additional wastewater that would exceed the existing or planned 

capacity of the sewage treatment and disposal system.   
 
4.8h Be served by a landfill with sufficient permitted capacity to accommodate the 

project's solid waste disposal needs.  
 
4.8i Comply with Federal, State, and local statutes and regulations related to solid 

waste.  
 
  
2. Project Impacts  
 
The project would generate nine new jobs.  These additional positions would not result in 
a significant increase in the number of children that would be educated at local schools 
(Criterion 4.8a). The project would not generate substantial quantities of solid waste, and 
this waste could be handled by existing solid waste transfer stations and receiving 
landfills (Criteria 4.8h and 4.8i). The project would not generate demand for any public 
services, parks, or recreational facilities that would result in the need for new or 
physically altered facilities, the construction of which could cause significant 
environmental impacts, in order to maintain acceptable service ratios, response times, or 
other performance objectives (Criterion 4.8a). 
 
 
Increased Calls for Fire and Emergency Medical Response 
 
Impact 4.8-A The project would generate increased calls for fire 

response and emergency medical aid.  
 
LLFPD has stated that the proposed access road needs to be designed and constructed 
per the District's and CAL FIRE's requirements.  The proposed access road complies 
with the width, surfacing, grade, and turning radius requirements set forth by the fire 
agencies.  The District also requires that all on-site liquid storage tanks (other than water 
tanks) have approved secondary containment around them.  The project has been 
designed to comply with this requirement, but the final design should be reviewed and 
approved by LLFPD. 
 
LLFPD requires that the project be supplied with at least 120,000 gallons of water 
storage in order to provide adequate fireflow for fire suppression. The applicant has 
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already constructed a 212,000-gallon water tank above the asphalt processing facility 
site. 
 
Given compliance with District requirements and design recommendations, the District 
does not believe that the project would have a significant effect on its resources.  The 
District does not expect that the project would generate a substantial number of calls for 
service.  Fire Chief Carl Magann has stated that the quarry does not pose a major 
concern as regards fire ignitions.  The fuels and other materials stored and used on the 
asphalt processing site would all be contained in double-walled tanks on a paved 
surface.  In the past 33 years, there have not been any significant fires (i.e., beyond a 
minor ignition like a truck engine or other easily controlled fire) at the three asphalt plants 
that historically were located in Willits.  Chief Magann does not expect that the project 
would generate any significant calls for service.112  CAL FIRE also reviewed this 
discussion and agreed with Chief Magann's conclusions and recommendations.113  
However, the impact would be potentially significant until final design includes all 
recommendations and requirements set forth by LLFPD and CAL FIRE. 
 
The applicant has agreed to provide any necessary connections requested by CAL FIRE 
for use in fire suppression.  However, due to the fact that the tank use is primarily for 
process water storage, the volume of water used for fire suppression is subject to 
available water on hand at any given time. 
 
Emergency medical response would mainly be to accidents involving access in and out 
of the project.  As described in Section 4.4 (Traffic), while access to and from the quarry 
is currently a significant safety concern, there have been few traffic accidents on 
Highway 101 near the quarry.  From 2001 through 2008, there were no reported 
accidents at the Black Bart Drive intersection with the highway.  There were two reported 
accidents at the quarry access road intersection with the highway prior to 2004.  One 
involved an auto using the driveway on a weekend and was not related to quarry 
activities.  One accident was related to the quarry:  a northbound truck turning left into 
the driveway was rear ended by a vehicle traveling northbound on Highway 101.  The 
project includes the addition of a northbound left-turn lane, a southbound deceleration 
lane, and a northbound refuge area for traffic turning north onto Highway 101.  These 
improvements would improve overall safety at the access driveway intersection with 
Highway 101.  The project would have a less-than-significant impact on emergency 
medical response.  Also see Section 4.9 regarding risks involving transport of 
petrochemicals. 
 
Mitigation Measures 
 
The applicant has proposed to incorporate whatever piping or other apparatus is needed 
to allow fire agency access to the water tank and to provide the second access from 
Black Bart Drive.  The following codifies those proposals and other recommendations. 
 
4.8-A.1 The applicant shall comply with all Little Lake Fire Protection District (LLFPD) 

requirements, including:  
 
                                                 
112 Jeff Smith, 4/25/07; reconfirmed by Carl Magann, 9/2/10. 
113 Larry Grafft, CAL FIRE, personal communication, 5/16/07. 
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• A sign that complies with LLFPD signage requirements shall be installed at 
the project entrance. 

 
• Liquid on-site storage tanks (other than water tanks) shall be reviewed and 

approved by LLFPD.  If multiple tanks are placed in close proximity to one 
another, the spacing between tanks must be reviewed and approved by 
LLFPD. 

 
• LLFPD shall review and approve the final project design to ensure 

adequate hydrant location and fireflow to the hydrants. 
 

• LLFPD will approve the size, type, and number of fire extinguishers for the 
project.  Approved spark arrestors must be installed on all internal 
combustion engines that require them.  These items are required during 
and after construction. 

 
• The water storage tank will be fit with the apparatus that LLFPD and/or CAL 

FIRE require to be able to access the water in the tank. 
 
4.8-A.2 An emergency-only, gated, and paved access shall be provided from the 

asphalt processing facility site to Black Bart Drive. 
 
Impact Significance after Mitigation 
 
The above-noted mitigation measures would reduce the chance of a major fire igniting 
on the project site thereby reducing the impact to the LLFPD and CAL FIRE to a less-
than-significant level.  The traffic safety impact is reduced to a less-than-significant 
level as described in Impact 4.4-B. 
 
 
Increased Risk of Wildfire Ignition 
 
Impact 4.8-B The project would increase the risk of igniting wildland 

fires or being affected by a wildland fire.   
 
As noted in the Setting Section, any fire ignition during the fire season is responded to 
by numerous engines, firefighters, a bulldozer, a helicopter, and air tankers.  The 
proximity of the project area to the Howard Forest fire station and this aggressive initial 
attack approach is the reason that the initial attack has been successful in suppressing 
fire ignitions in the project area.  LLFPD states that while it is possible for any 
development to be the source of a fire ignition, they do not expect that project operations 
would ignite a fire that would escape the site and spread into surrounding wildland fuels.  
This conclusion is based on the following: all flammable materials are stored in double-
walled tanks; the asphalt plant is designed and operated to prevent escape of materials 
or unwarranted ignition of materials; asphalt oil is difficult to burn even if it does escape a 
tank; the tanks will be constructed and sited per LLFPD requirements; the asphalt tanks 
and diesel tanks are all located on a paved site at least 75 feet from unpaved areas; 
personnel are trained to respond to fires and spills and fire extinguishers will be located 
on site as required by LLFPD; spacing of tanks and operations must also undergo 
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review and approval by OSHA and the Department of Mine Safety; there is no history 
over the past 30+ years of substantive fire ignitions at asphalt plants in the LLFPD 
jurisdiction; the proximity to the Howard Forest fire station; more than adequate fireflow; 
and the initial attack format used by CAL FIRE and LLFPD.  Similarly, LLFPD does not 
believe that a wildfire starting elsewhere in the area would be able to burn onto the 
project site and cause ignition of fuels, asphalt oil, or other material stored on the site.  
Again, this is because of the factors listed above as well as the fact that the asphalt 
processing facility site is not bordered by highly flammable fuels (e.g., chaparral).114  
Therefore, so long as the mitigation measures required for Impact 4.8-A are 
implemented the impact would be reduced to a less-than-significant level. 
 
The 212,000-gallon water tank constructed by the applicant provides the only dedicated 
water storage in the area accessed by Black Bart Drive.  Until this tank was constructed, 
when fighting fires in the area, once the water tender was empty, it needed to be refilled 
at a hydrant in Willits or at the reservoir on the City's watershed property to the northeast 
of the site.  LLFPD and CAL FIRE can now use water from the newly constructed water 
tank on the project site to refill its tender and engines.  This water storage will improve 
the ability of fire suppression agencies to control and suppress fires occurring in the 
Black Bart Drive area.115   
 
Because a major fire would not be expected to occur at the asphalt processing facility, 
the project would not be expected to impede emergency access to residential areas 
accessed by Black Bart Drive nor would it be expected to block emergency evacuation 
from those western neighborhoods.116 
 
Mitigation Measures 
 
The mitigation measures recommended for Impact 4.8-A also apply to this impact. 
 
Impact Significance After Mitigation 
 
The recommended mitigation measures would reduce the impact of wildland fire 
ignitions and fire spread to the site to a less-than-significant level.  The provision of 
fireflow water storage that can be used for other fires in the area is a beneficial impact 
of the project. 
 
 
Increased Demand for Police Response 
 
Impact 4.8-C The project would generate increased calls for police 

services.  
 
Like any business, the project could result in additional crime, requiring police response.  
However, this is not a retail business, and crimes typically correlated with retail 
commercial development would not be expected.  Vandalism is a possible crime, but the 
project will be fitted with security lighting, and this would not be expected to require 
                                                 
114 Jeff Smith, 4/25/07; reconfirmed by Carl Magann, 9/2/10. 
115 Jeff Smith, 4/25/07; reconfirmed by Carl Magann, 9/2/10. 
116 Jeff Smith, 4/25/07; reconfirmed by Carl Magann, 9/2/10. 
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substantial response from the Sheriff's Department. The project would not be expected 
to generate a substantial increase in calls to the Sheriff's Department.  The main 
increase might be for responding to vehicle accidents.  However, as discussed in the 
traffic section, there have been few reported accidents involving haul trucks near the 
site, and the project would improve the safety of the access driveway's intersection with 
Highway 101.  The project would not generate a substantial increase in calls to respond 
to accidents.  The impact on the Sheriff's Department is considered to be less-than-
significant, and no mitigation is required. 
 
 
Increased Demand for Water 
 
Impact 4.8-D The project would generate increased demand for water. 
 
As described in Section 4.2 (E)(12)(a) the existing quarry uses approximately 1,245,000 
gallons of water per year (or 3.82 acre-feet per year117) for aggregate processing and 
dust suppression.  The project water demand will be a maximum of approximately 
2,957,800 (or 9.08 acre-feet per year).  The project will increase water demand by 
1,712,800 gallons118 per year (or 5.25 acre-feet per year, or the approximate equivalent 
of the annual water demand of about 10 new urban residential units). 
 
Water needed for processing aggregate and other water requirements for the project 
would be supplied by a well on property owned by the applicant.  No additional water 
entitlements are required. The well provides 15 gallons per minute, which is sufficient for 
processing materials and controlling dust. See the discussion under Impact 4.2-C 
regarding effects of this increased water usage on neighboring wells.   
 
It is expected that the well would meet all project demands.  However, there is always 
the possibility that under prolonged multi-year drought conditions that the well would not 
provide sufficient water.  If there is insufficient water, then the applicant would be unable 
to wash aggregate and/or process aggregate, so those elements of the project would 
either need to be cut back until water again was available at the on-site well or other 
water conservation methods used to allow sufficient water for dust control and 
processing.  Alternatively, the applicant could purchase adequate water from an off-site 
source. In the past, the applicant purchased water from the City of Willits.  However, City 
water might not be available for sale in case of a prolonged drought.  A lack of water 
would cause the project to cut back, or even terminate, operations.  This would affect the 
applicant, but it would not be an environmental impact. 
 
Water is also needed for dust control at the quarry.  If there is insufficient water available 
for dust control, quarry operations could generate dust that drifts off the site.  This is a 
potentially significant secondary impact. 
 
                                                 
117 In areas of Mendocino County served by municipal water systems, the average household 
uses about 0.5 acre-feet of water per year. 
118 Water demand for the proposed project was described in the report titled: Potential Impacts of 
Increased Groundwater Pumping to Supply Proposed Harris Quarry Expansion, Ludhorff & 
Scalmanini Consulting Engineers, November 19, 2010.  This report is on file for public review at 
the offices of the Mendocino County Department of Planning and Building Services. 
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Mitigation Measures 
 
4.8-D.1 The quarry shall cease operations if the applicant cannot provide 7,200 

gallons of water per day for dust control.  The amount of required water for 
dust control may be reduced by the Mendocino County Air Quality 
Management District if it determines that the applicant, using alternative 
methods of dust control, is preventing dust from drifting off the property. 

 
Impact Significance After Mitigation 
 
The applicant has estimated that 7,200 gallons of water per day are needed for dust 
control on the driest days.  The required mitigation measure ensures that quarry 
operations would occur only if there is sufficient water to control dust. This measure 
reduces the impact to a less-than-significant level. 
 
 
Need for a New On-Site Wastewater System 
 
Impact 4.8-E If not properly designed and constructed, the new on-

site wastewater system could adversely impact water 
quality.  

 
A new on-site septic system will be constructed to serve the project. Unless this private 
septic system and leachfield are properly designed and operated, it could result in 
contamination of surface or groundwater and pose a human health risk. The system will 
be required to be designed, constructed, and operated in accordance with the 
Mendocino County Division of Environmental Health’s regulations for on-site septic 
systems Designing and constructing the leachfield system consistent with County 
requirements would ensure that the system would not pose a health risk or result in 
environmental degradation. Requiring erosion control and reseeding of the trenching 
would reduce erosion and sedimentation impacts to a less-than-significant level.  
Construction of such leachfields is common in the rural parts of Mendocino County.  So 
long as County requirements are met, the impacts of constructing and operating this 
system would be reduced to a less-than-significant level.  
 
 
3. Cumulative Impacts  
 
There are no other proposed projects in the project area.  The project demand for 
increased response from public service providers is so small that it would be a less-than-
significant increment of any demand generated by overall population increase in the 
area or the County.  The project would not be a part of any cumulative impact on public 
service providers.  The project would not combine with any possible future expansion of 
the quarry to result in a cumulative impact on public services. 
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4.9 HAZARDS AND HAZARDOUS MATERIALS 
 
A. Setting 
 
Explosives are currently used on the quarry. Typically, blasting is done three times per 
year.  No explosives are stored on site.  The blasting is done by an independent 
company who transports the explosives to the site and conducts the blasting. 
 
The nearest school is La Vida Independent Study Charter School located about one mile 
south of the quarry site. 
 
1. Hazardous Materials 
 
Hazardous materials are substances with certain physical properties that could pose a 
substantial present or future hazard to human health or the environment when 
improperly handled, disposed, or otherwise managed.  Hazardous materials are grouped 
into the following four categories, based on their properties: toxic (causes human health 
effects), ignitable (has the ability to burn), corrosive (causes severe burns or damage to 
materials), and reactive (causes explosions or generates toxic gases).  Hazardous 
materials have been and are commonly used in industrial applications. 
 
A number of potentially hazardous substances are stored on the existing quarry site. 
Diesel fuel used for quarry operating equipment, including the generator, is currently 
stored on site in a 10,000-gallon aboveground double-containment storage tank and a 
1,000-gallon aboveground tank. The applicant proposes to add a 20,000-gallon double-
walled tank for diesel storage for equipment at the asphalt processing facility. 
 
Waste oil is and will be stored in a 500-gallon double containment tank.  Other than 
diesel fuel and waste oil, potentially hazardous substances stored and used on the 
quarry site consist of various types of lubricants, oils, diesel additives, gasoline, and 
hydraulic fluids.  These will all be stored with double containment protections. 
 
2. Regulatory Framework 
 
a. Hazardous Materials Management 
 
Numerous local, State, and Federal laws and regulations regulate the use, storage, and 
disposal of hazardous materials, including management of contaminated soils and 
groundwater.  The United States Environmental Protection Agency (U.S. EPA) is the 
Federal agency that administers hazardous materials and waste regulations.  State 
agencies include the California EPA (Cal/EPA), which includes the Department of Toxic 
Substances Control (DTSC), the North Coast Regional Water Quality Control Board 
(RWQCB), the California Air Resources Board (CARB), and other offices.  The 
Mendocino Air Quality Management District (MCAQMD) has jurisdiction over the air 
basin, which includes this area of Mendocino County.  Local regulatory agencies include 
the Mendocino County Departments of Health Services and Emergency Services.  A 
description of agency jurisdiction and involvement in management of hazardous 
materials is provided below. 
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U.S. Environmental Protection Agency 
 
The U.S. EPA is the Federal agency responsible for enforcement and implementation of 
Federal laws and regulations pertaining to hazardous materials.  The legislation includes 
the Resource Conservation and Recovery Act of 1986 (RCRA), the Superfund 
Amendments and Reauthorization Acts of 1986 (SARA), and the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA).  The 
Federal regulations are primarily codified in Title 40 of the Code of Federal Regulations 
(40 CFR).  The U.S. EPA provides oversight and supervision for site investigations and 
remediation projects, and has developed land disposal restrictions and treatment 
standards for the disposal of certain hazardous wastes. 
 
Department of Toxic Substances Control 
 
The California Department of Toxic Substances Control works in conjunction with the 
U.S. EPA to enforce and implement specific laws and regulations pertaining to 
hazardous wastes.  The California legislation, for which DTSC has primary enforcement 
authority, includes the Hazardous Waste Control Act and the Hazardous Substance 
Account Act.  Most State hazardous waste regulations are contained in Title 22 of the 
California Code of Regulations (CCR).  The California DTSC generally acts as the lead 
agency for soil and groundwater clean up projects, and establishes clean up and action 
levels for subsurface contamination that are equal to, or more restrictive than, Federal 
levels.   
 
North Coast Regional Water Quality Control Board 
 
The project site is located in the jurisdiction of the North Coast RWQCB.  The RWQCB is 
authorized by the California Porter-Cologne Water Quality Act of 1969 to implement 
water quality protection laws.  The RWQCB provides oversight for sites where the quality 
of groundwater or surface waters is threatened, and has the authority to require 
investigations and remedial actions. 
 
California Air Resources Board and the Mendocino County Air Quality Management 
District 
 
The project site is in the North Coast Air Basin.  The California Air Resources Board 
(CARB) and the Mendocino County Air Quality Management District (MCAQMD) have 
joint responsibility for developing and enforcing regulations to achieve and maintain 
State and Federal ambient air quality standards in the district.  CARB is responsible for 
enforcing the Clean Air Act and California's State Ambient Air Quality Standards.  
MCAQMD is responsible for regulating air emissions from stationary sources, monitoring 
air quality, and reviewing air quality issues in environmental documents.  The Air Quality 
section of this EIR further describes the responsibilities of CARB and MCAQMD, air 
quality conditions in the North Coast Air Basin, and potential air quality impacts 
associated with the proposed project. 
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Local Hazardous Materials Management 
 
The primary agencies responsible for local enforcement of State and Federal laws 
controlling hazardous materials management include the Division of Environmental 
Health (the Division) of the Mendocino County Health and Human Services Agency.  
The Division is the local agency responsible for coordination of hazardous waste 
generator programs, underground fuel tank management, tiered permitting process for 
waste treatment, and administering the Hazardous Materials Business Plan program.  
 
Businesses that store, handle, or dispose of hazardous materials must submit a 
Hazardous Materials Business Plan (business plan) in accordance with the California 
Health and Safety Code Section 25504.  The business plans must be updated every two 
years or within 30 days after a substantial change in site operations.  The business plan 
must: 
 
• List all the hazardous materials stored at a site 
• Identify emergency response procedures for spills and personnel (Emergency 

Response Plan) 
• Identify evacuation plans and procedures 
• Identify training records for personnel to substantiate annual refresher training 
 
If hazardous materials are used or stored at a site, all employees are also required to 
receive hazard communication training.  The purpose of the training is to ensure that 
employees understand the nature of the hazardous materials that they handle and can 
safely use, store, and dispose of the materials in accordance with Title 8, CCR.  The 
hazard communication standard requires that employers must: 
 
• Prepare an inventory of hazardous materials 
• Make Material Safety Data Sheets available to employees 
• Conduct employee training on chemical hazards and safe handling of materials 
• Ensure that hazardous material containers are properly stored and labeled 
 
Inspections of businesses that store hazardous materials are performed by the Division.  
The hazard communication requirements are enforced by Cal/OSHA. 
 
Worker Health and Safety 
 
Worker health and safety is regulated at the Federal level by the Federal Department of 
Industrial Relations.  Worker health and safety in California is regulated by the California 
Department of Industrial Relations, Division of Occupational Safety and Health 
(Cal/OSHA).  California standards for workers dealing with hazardous materials are 
contained in Title 8, CCR, and include practices for all industries (General Industry 
Safety Orders), and specific practices for construction, and hazardous waste operations 
and emergency response.  Cal/OSHA conducts on-site evaluations and issues notices of 
violation to enforce necessary improvements to health and safety practices. 
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B. Potential Impacts and Mitigation Measures 
 
1. Criteria Used For Determining Impact Significance 
 
A project will have a significant impact if it meets any of the following criteria. 
 
4.9a Creates a significant hazard to the public or the environment through the routine 

transport, use, or disposal of hazardous materials.  
 
4.9b Creates a significant hazard to the public or the environment through reasonably 

foreseeable upset and accident conditions involving the release of hazardous 
materials into the environment. 

 
4.9c. Emits hazardous emissions or handles hazardous or acutely hazardous 

materials, substances, or waste within one-quarter mile of an existing or 
proposed school.  

 
4.9d Is located on a site which is included on a list of hazardous materials sites 

compiled pursuant to Government Code Section 65962.5 and, as a result, would 
create a significant hazard to the public or the environment.  

 
4.9e. For a project located within an airport land use plan or, where such a plan has 

not been adopted, within two miles of a public airport, would the project result in 
a safety hazard for people residing or working in the project area.  

 
4.9f For a project within the vicinity of a private airstrip, would the project result in a 

safety hazard for people residing or working in the project area.  
 
    
2. Project Impacts 
 
The project would not emit any hazardous emissions within one-quarter mile of a school 
as the nearest school is over one mile away (Criterion 4.9c).  The site is not included on 
a list of hazardous materials sites compiled pursuant to Government Code Section 
65962.5 (Criterion 4.9d). The site is not within an area under an airport land use plan.  It 
is near the Howard Forest Helitack station, but discussions with CAL FIRE indicated that 
any impact to use of that station or impact on the project would be less than significant 
(Criteria 4.9e and 4.9f). 
 
 
Risk from the Use of Explosives 
 
Impact 4.9-A Transport, storage, and use of explosives pose the risk 

of an unplanned explosion. 
 
Future mining of the expanded project site would require the continued use of the 
explosives that are currently used for the project.  More explosives would be used if the 
production rate increased.  However, explosives are not stored on the site.  While the 
transport and storage of such explosives pose a potential risk to the public, this impact is 
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considered to be less than significant given continued compliance by the company who 
transports the explosives with applicable State laws and regulations governing these 
explosives.  Thus, the impact is considered to be less-than-significant. 
 
 
Risk from Use of Other Hazardous Materials 
 
Impact 4.9-B Transport, storage, and use of diesel fuels and other 

chemicals on-site pose a potential safety risk. 
 
For the quarry site, there is an existing an aboveground 10,000-gallon double 
containment tank for diesel storage for the major mobile equipment and the generator 
and a 1,000 gallon tank for fueling smaller plant equipment. Waste oil will continue to be 
stored in a 500-gallon double containment tank.  Other than diesel fuel and waste oil, 
potentially hazardous substances stored and used on the quarry site consist of relatively 
small amounts of lubricants, oils, diesel additives, gasoline, and hydraulic fluids that are 
used for mobile equipment.  There is a 500-gallon tote container that stores the dust 
suppressant used on the site. These will all be stored with double containment 
protections. 
 
Table 4.9-1 lists the various types of chemicals that would be transported, stored, and 
used for the proposed project. All potentially hazardous materials except fuels and other 
lubricants contained in trucks and the loader used on site will be stored in double-
contained areas, which ensures that if the primary storage tank/facility fails that there is 
a back-up storage container to prevent escape into the environment. 
 

Table 4.9-1 
Hazardous Material That Will Be Stored On-Site 

POLLUTANT DESCRIPTION STORAGE TYPE QUANTITY 
(approx.) 

Diesel #2 diesel fuel Double walled fuel 
tanks & lines 

20,000 gal. tank  
10,000 gal. tank 
1,000 gal. tank 

Hydraulic Fluid 10 weight Double Contained 10 gal. 
Transmission Fluid 30 weight Double Contained 10 gal. 
Engine Oil  15/40 weight Double Contained 55 gal.  
Grease  EP2 Double Contained 55 gal. 
Oil  220 weight Double Contained 55 gal. 
Antifreeze  Double Contained 6 gal. 
Compressor Oil  Double Contained 1 gal. 
Brake Fluid  Double Contained 1 gal. 
Brake Clean  Double Contained 12 cans 
Handy Oil 3 in 1 Double Contained 10 gal. 
Used Oil  Double Contained  200 gal. 

500 gal. 
Asphalt Oil AS8000 / PBA 1A  Double Contained 60,000 gal. 
Heating Oil  Double Contained 100 gal. 
Bio-Diesel  Double Contained 110 gal. 
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One 20,000-gallon double-walled tank and hoses/lines will be used for diesel storage to 
fuel equipment at the asphalt processing facility. This tank will service all of the major 
mobile equipment in the process area and fuel the A/C burner. This tank will be 
compliant with State regulations for aboveground double-contained fuel tanks. All 
maintenance fluids will be stored in a central area; primarily these fluids are stored in a 
lockable storage/maintenance container. All large tanks/barrels, 55 gallons or greater in 
size, will be housed with sufficient double containment devices, such as plastic barrel 
spill containers. Additionally this area will be equipped with spill kits containing absorbent 
pads and granules for rapid clean-up of minor spills. The used oil tank will be double 
contained and have a maximum capacity of 200 gallons. This tank will be capped at all 
times so that rainwater will not be capable of filling and floating out the contents. The 
contents will be removed and disposed of by a certified removal agency. Copies and 
records of all removal invoices will be kept in a file with the SWPPP. All containment 
areas will be designed to hold 110% of the volume of the largest containers. 
 
The transport of diesel fuel, asphalt oil, and other products that are or will be used on the 
site, such as lubricating oils and solvents, does not pose any more significant problem 
than typical transport of such materials in the area and the County, except for the risk of 
a loaded diesel fuel truck turning into the project being involved with a traffic accident.  A 
number of commenters on the original EIR pointed out this increased risk and the 
possible impact on travelers and residents in the area.  This is a potentially significant 
impact. 
 
Storage of diesel fuel and asphalt oil would be a potential hazard if there was a fire.  
However, the diesel fueling station would be operated per all County requirements and 
be located in an area that is not near vegetation nor flammable structures.  All flammable 
materials will be stored per Little Lake Fire Protection District requirements.  Thus, there 
is little risk of a fire igniting the storage tank. Asphalt oil will be delivered on an as 
needed basis. A minimal amount of asphalt oil is stored on-site when there is no large 
paving project being constructed. Asphalt oil is typically delivered by the refinery tanker 
drivers. The unloading of this product occurs within the tanks containment area through 
4-inch hoses and heated pumps. Unlike other oils, asphalt oil has a limited ability to 
leach into the groundwater or travel. Once it is at ambient temperature, it will solidify and 
not travel.  
 
Bio-diesel is used to allow the asphalt to release from the truck beds without sticking, 
and help prevent lumping. It is typically received in totes and stored close to the 
application area.  
 
The hot mix asphalt will be loaded out via a silo surge system. This process works by 
positioning a truck under the load out area and placing the required mix amount into the 
truck bed via gravity feed. There are no chemicals discharged or loss of material during 
this procedure. Once full, the truck pulls out of the loading bay and proceeds to the job 
site. 
 
The fueling of the plant loader will take place in the fueling area. The area will be graded 
so no spills can move out of the vicinity. This fueling location is a long distance from the 
clean-out basins. If fuel or maintenance fluids ever did reach the basins, goose neck 
outflows would prevent any contaminant from exiting the facility. During fueling the 
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hoses and fittings will be inspected for leaks. Dry absorbent material/spill pads will be 
located at the fueling area to mop up any small spills.  
 
There will be small amounts of greases and fluids used to maintain the site equipment. 
These will be stored in a locked and contained maintenance trailer within this fueling 
area. 
 
The transport, storage, and use of fuels and other chemicals would not pose a significant 
health hazard given continued compliance with required permits and plans. As noted in 
the previous section on Fire and Emergency Medical Response, the LLFPD and CAL 
FIRE do not consider the project as a significant cause of fires or emergency medical 
situations. However, the proposed plans must be reviewed and finally approved by the 
LLFPD, the Mendocino County Division of Environmental Health, and the North Coast 
RWQCB. 
 
Unless the project is properly designed and hazardous materials properly transported, 
stored, and used, there is the risk of escape of these materials into the environment with 
consequent adverse impacts on human health, water quality, and plants and wildlife.  
This is a potentially significant impact. 
 
Mitigation Measures 
 
As required by law, the project’s Stormwater Pollution Prevention Plan will need to be 
approved by the North Coast RWQCB.  The applicant will be required to comply with all 
provisions of that approved plan. As required by County regulations, a revised 
Hazardous Materials Business Plan (including an Emergency Response Plan) will need 
to be reviewed and approved by the Mendocino County Division of Environmental 
Health. The applicant will be required to abide by all conditions set forth in that plan. 
 
All mitigations required for Impacts 4.1-B, 4.1-C, 4.4-B, 4.4-D, and 4.8-A also apply to 
this impact.  In addition, the following mitigation is required: 
 
4.9-B.1 Trucks transporting diesel fuel will be restricted to turning left into the site no 

later than 10 a.m.  If deliveries occur after 10 a.m., the delivery truck must 
access the site from the north.  

 
Impact Significance After Mitigation 
 
Compliance with existing and new SWPPPs and Hazardous Materials Business Plans 
and LLFPD requirements will reduce the chance for a significant spill of hazardous 
materials into the environment that would harm human health.  The recommended 
mitigation limiting fuel truck left turns to the period with the least traffic on Highway 101, 
along with other turning restrictions developed for Impact 4.4-D, will reduce the risk of an 
accident involving these trucks. This mitigation and these plans, along with compliance 
with existing State and Federal laws and regulations governing the transport, storage, 
and use of these materials would reduce the risk to human health and environmental 
degradation to a less-than-significant level. The potential for spills due to failure of the 
building pad was assessed and mitigated in Impacts 4.1-B and 4.1-C.  The mitigation 
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measures for Impact 4.1-C ensure that storage facilities are designed and constructed to 
withstand foreseeable seismic events. 
 
 
3. Cumulative Impacts 
 
Project use of hazardous materials would not combine with any future use by a future 
quarry, so there would be no cumulative impacts associated with the project. 
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4.10 LAND USE  
 
A. Setting 
 
1. Surrounding Land Uses 
 
The property where the project would be developed includes about 323 acres, which are 
part of a larger approximately 600-acre holding that is owned by Northern Aggregates, 
Inc. or one or more of its owners.  The site is designated Rangeland in the Mendocino 
County General Plan and is zoned Rangeland (RL160 – 160 acres is the minimum new 
parcel size).  Approximately 23 acres will be mined or developed as part of the project. 
 
Existing land uses in the project site area include open space, rangeland, rural 
residential development, and Ridgewood Ranch. Adjacent land uses include lands that 
are all zoned Rangeland except for an area adjacent to Highway 101 immediately north 
of Black Bart Drive.  The following outlines the adjacent land uses: 
 
• To the east of the quarry site is Highway 101.  East of the highway is part of the 

Ridgewood Ranch (owned by the Church of the Golden Rule) and the Northwest 
Pacific Railroad line and west and southwest facing hillsides vegetated with mixed 
hardwood forest, chaparral and grassland.  This area is open space. 

 
• To the west of the quarry is undeveloped land (approximately 600 acres, including 

the project site) owned by the applicant. Further west and southwest, there is rural 
residential development.  The nearest residence to the quarry is over 1 mile to the 
west.  

 
• To the south is undeveloped open space on the Ridgewood Ranch owned by the 

Church of the Golden Rule. This approximately 5,000-acre ranch is the historic home 
of Seabiscuit, the famous racehorse. Much of this ranch is being placed in 
conservation easements to preserve the natural and historic resources on the 
property.  The Church's residential compound is located about one mile south of the 
quarry. La Vita School is located in this compound.  A mobile home park (Golden 
Rule Mobile Village) is located about 1.75 miles south of the quarry. 

 
• To the north of the quarry site and northeast of the asphalt processing facility site is 

some roadside commercial development, including 5-6 residential units, an old 
motel, an old service station that is used as a garage, a mobile home sales office, 
and a restaurant (not operating).  Further north of this area are the California 
Highway Patrol truck scales. This area is zoned Commercial (C2). Across the 
highway is the Howard Forest fire station, which is about 2,000 feet northeast of the 
asphalt processing facility. North of the asphalt processing facility site (and west of 
the highway commercial area) is open space land owned by the applicant.  Further 
north and northwest are rural residential properties; the property boundary of the 
nearest rural residential property is about 3,000 feet north of the asphalt processing 
facility site, with the nearest home located approximately one mile away. 
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B. Potential Impacts and Mitigations 
 
1. Criteria Used to Determine Impact Significance 
 
A project will typically have a significant impact if it meets any of the following criteria: 
 
4.10a Physically divides an established community.  
 
4.10b Converts Prime Farmland, Unique Farmland, or Farmland of Statewide 

Importance (Farmland), as shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the California Resources Agency, 
to non-agricultural use.   

 
4.10c Conflicts with existing zoning for agricultural use or a Williamson Act contract.   
 
4.10d Involves other changes in the existing environment which, due to their location or 

nature, could result in conversion of Farmland, to non-agricultural use. 
 
4.10e Displaces substantial numbers of existing housing, necessitating the construction 

of replacement housing elsewhere.  
 
4.10f Displaces substantial numbers of people, necessitating the construction of 

replacement housing elsewhere.  
 
  
2. Project Impacts  
 
The project would not divide any existing community, and thus have no impact per 
Criterion 4,10a. The project site does not contain Farmland, and thus would have no 
effect per Criterion 4.10b.  The quarry would neither displace housing nor people, so 
there would be no impact per Criteria 4.10e and f. 
 
Impacts on Neighboring Agricultural Operations 
 
Impact 4.10-A Project construction and operation could adversely 

affect agricultural operations in the project area. 
 
The Church of the Golden Rule operates a cow-calf operation (80 pairs) on portions of 
the 5,000-acre Ridgewood Ranch.  The ranch includes Prime Farmland soils in areas of 
the valley bottom that are used for hay growing, irrigated pasture, an organic garden 
(also used for ecological research; interns come to study the organic approach used at 
this garden), and a 2-acre cherry orchard (leased to Butler Cherries).  The areas of 
Prime Farmland are at least one mile distant from the site.  The only possible adverse 
effect that project operations might have on Prime Farmland on Ridgewood Ranch 
would be from air pollution.  There is no evidence that any substantial amount of 
pollutants generated by the project would drift to and settle on Ranch agricultural 
property and cause any adverse effects on agricultural products. 
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As described in previous impact discussions, the project would not cause substantial 
noise, air quality, or water quality impacts.  As such, the project would not affect the 
qualities of the farmland and rangeland on Ridgewood Ranch.  There is no evidence that 
continued mining of the quarry would adversely affect livestock grazing near the quarry 
site.  The project would have a less-than-significant impact on Ridgewood Ranch 
prime agricultural soils and on agricultural operations at that ranch. 
 
 
Land Use Conflicts with Ridgewood Ranch 
 
Impact 4.10-B Project construction and operation could result in land 

use conflicts with Ridgewood Ranch. 
 
The Golden Rule Church Association (GRCA) a 501(c)(3) non-profit charitable 
organization, as the owner of the Ridgewood Ranch, is working with the Seabiscuit 
Heritage Foundation and the Golden State Land Conservancy to preserve the 5,000-
acre Ridgewood Ranch as a working landscape, including expanded educational 
programs that reflect the cultural heritage and conserve the natural resources of the 
ranch. In March 2004, the GRCA (with assistance from the Mendocino Land Trust and a 
grant from the Save-the-Redwoods League) placed a 33-acre conservation easement on 
the portion of the ranch containing old growth and mature second growth redwoods. In 
June 2007, the GRCA placed a conservation easement on 1,689 acres of conifer forest, 
oak woodland, and rangeland with assistance from the Mendocino Land Trust and a 
grant from the California Wildlife Conservation Board.  Funding for additional 
conservation easements are being pursued by the GRCA to conserve the remaining 
areas of the ranch.  In addition, the GRCA is planning to preserve portions of the ranch 
in an historic district. In 2003, the National Trust for Historic Preservation identified the 
ranch as one of the eleven most endangered historic places in the country. If successful, 
the GRCA will conserve the wildlife habitat, fish streams, agriculture, forestry and history 
of the ranch forever. 
 
The ranch is the “Home of Seabiscuit”, and the Seabiscuit Heritage Foundation, which is 
based on the ranch, provides nature walks open to the public 20 days a year to tour the 
areas under conservation easements.  In addition, the Foundation provides historic tours 
of the ranch from May through October.   
 
The GRCA also sponsors a horse therapy program, TRAIL, for handicapped children on 
the ranch. TRAIL has about 20 children and their families every week caring for and 
riding horses in an outdoor setting on the ranch. 
 
There is also a charter school located on the ranch, La Vida School, which serves about 
150 students from grades 1-12 who attend on the average of 2 times per week and are 
also home-schooled during the school year. 
 
There are 250 residences, comprised of apartments, homes and mobile homes, on the 
ranch and about 450 residents.  The main Church complex contains 146 residences, a 
church, school, historic buildings, dining facility, bathhouse and swimming pool, and 
numerous barns, garages, and other ranch buildings.  The Golden Rule Mobile Home 
Village, as senior residential development, contains 94 permanent mobile homes, plus a 
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Recreation Vehicle park for seasonal visitors open Memorial Day through Labor Day.  
There are also ten other residences on the ranch. 
 
The GRCA conducts sustainable timber harvesting under a Non-Industrial Timber 
Management Plan that was approved by CAL FIRE in 1998.  The GRCA gets much of its 
water supply from springs in the hills east of Highway 101 and a lake on the north 
boundary of the ranch.  The springs have been deemed "pristine water sources" by the 
State for drinking water, which allows the GRCA to provide the water to the residents 
without needing to treat the water first.  These springs feed covered reservoirs, and 
pipes deliver the water to the domestic uses west of the highway. There are about 8 
springs feeding two reservoirs. The springs are all beneath the surface of the ground or 
covered, and the two reservoirs have roofs and solid walls with screened windows open 
to the outside air. The lake is used as a source of water for agricultural irrigation and 
recreation. 
 
The EIR preparers toured the ranch with the ranch manager to determine the locations 
from which the quarry would be visible and to discuss what potential effects the project 
could have on the Ranch and its residents.  The potentially most significant impacts 
identified by the ranch manager are noise, light from night operations, traffic, air 
pollution, aesthetics, and sedimentation of Forsythe Creek.  
 
The ranch includes a section of the old Highway 101 (located west of the existing 
highway); this section ends at the quarry (it extends past the quarry, but this is not part 
of the ranch property).  The quarry operators have an agreement with the Church to 
store aggregate on the northernmost section of this abandoned road, adjacent to the 
quarry. In exchange, the quarry provides the Church with aggregate worth approximately 
$12,000 a year.  The Church uses this aggregate for their numerous stream restoration 
projects on Forsythe and Walker Creeks. 
 
As described in the previous section on Aesthetics (see the previous discussion under 
Impact 4.7-A), the expanded quarry will be visible from many areas on the ranch, 
including from the main Church complex.  Though the quarry face would be at some 
distance from most ranch vantage points, it would be noticeable and detract from views 
from the ranch.  There would be a significant and unavoidable impact on views from the 
ranch, including impacts of night lighting of the processing facilities. 
 
As described in the previous section on noise, heavy equipment operations and blasting 
at the quarry would continue to be audible at the main Church complex.  However, the 
expansion of the quarry would not increase noise levels.  In fact, as the quarry expands, 
quarry-generated noise would decrease as the equipment moves to the north and west. 
In Phases 2 and 3, the noise would decrease further since the equipment would be 
buffered by higher and thicker rims around the quarry floor. 
 
As described under Hydrology, continued excavation of the quarry could cause the 
release of rock and sediment that could enter the tributary of Forsythe Creek south of 
the quarry, while runoff from the asphalt processing facility could deposit sediments in 
Forsythe Creek. However, these impacts can be reduced to a less-than-significant level 
by implementing EIR-recommended mitigation measures.  
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The emissions of dust and other pollutants from the quarry and processing facilities 
would either not have a significant air quality impact, or the impacts can be reduced to a 
less-than-significant level by mitigations recommended in the air quality section.  These 
emissions would not cause a significant land use conflict with ranch operations. 
 
Though not specifically identified as potentially significant effects by the ranch manager, 
other individuals residing on the ranch have mentioned concerns that the project could 
adversely affect weather patterns on the ranch, the water quality of ranch springs, 
wildlife travel patterns, stream water quality, and other issues.  These issues have all 
been addressed in previous sections of this EIR.  It was concluded that project impacts 
on these resources would not constitute a significant impact (though some impacts 
require mitigation).  These impacts would not be expected to cause a significant effect 
on the conservation easements or an overall significant effect on the resources subject 
to the easements.  The use of the ranch as a working ranch would not be significantly 
affected by the project.  Existing and future public studies, research, and tours would not 
be significantly affected by the project. 
 
Residents of the ranch would notice the visual changes, but the changes are sufficiently 
distant and such a minor part of the long-distance views that it would not constitute a 
significant land use conflict. Some people responding to the NOP requested that the EIR 
address project impacts on existing and future recreational use of the Ridgewood 
Ranch.  As discussed above, the only significant impact the project would have on the 
ranch is the visual impact.  This EIR identifies this visual impact as a significant and 
unavoidable impact, but the impact is not so noticeable that it would substantially affect 
the experience of people taking tours or otherwise using the ranch for recreational 
purposes.  The quarry face would be one relatively small area of the panoramic series of 
ridges that surround the ranch.  While the quarry may be noticeable to people looking in 
that direction, this visual change would not have a significant effect on recreational use.  
The night lighting at the processing facilities on the nights when the asphalt facility was 
active would be noticeable as a "glow" on the horizon, but this would not be expected to 
have a significant impact on recreational use. 
 
Other than the already identified visual impacts, the project would not result in any direct 
impacts on the ranch or its use for recreation or research.  The project would not be 
expected to adversely affect the ability of the Church or the Mendocino Land Trust in 
securing additional funding needed to place most of the ranch in conservation 
easements. While there may be residents and visitors who find the change in views and 
the operations noise annoying, these impacts do not rise to a level where they would 
alter the use patterns of the ranch. There would not be any additional potentially 
significant impact not already addressed in earlier sections of this EIR. The project would 
not result in significant land use conflicts with existing use of Ridgewood Ranch.  There 
is no explicit significance criterion for generalized land use conflicts.  The specific 
impacts that might singly or together comprise such a conflict are addressed in this EIR 
per the CEQA Guidelines recommended significance criteria.  Additionally, such land 
use conflicts as exist may be considered when the County considers whether the 
proposed project is consistent with General Plan policy and Zoning Ordinance 
requirements prior to making a decision on the merits of the project (i.e., whether to 
approve it or not). 
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Land Use Conflicts with Ridgewood Subdivision 
 
Impact 4.10-C Development and operation of the asphalt processing 

facility would cause land use conflicts with residential 
uses to the west and north. 

 
As was discussed in the section on Aesthetics, the project would have a significant and 
unavoidable visual impact for area residents as they commute on Black Bart Drive. The 
processing facilities would have a significant and unavoidable impact on the nighttime 
environment for travelers on Black Bart Drive and some residents living on the 
Ridgewood Subdivision. As discussed under Impact 4.5-A, most times when nighttime 
operations occur, noise generated at the asphalt plant site would not be audible at 
residences to the west. However, there may be times when existing background noise 
levels are at the bottom end of the range (e.g., 25 dBA).  Then, the asphalt plant would 
be barely audible outside the residence at night.  Because the outdoor noise levels are 
projected to be 30 dBA or less outside, the noise levels would be substantially below 
sleep disturbance thresholds inside residences (as building walls further reduce noise 
emanating from outside sources). While this would not be a significant noise impact, it 
may not be in character with the rural residential uses in the area.  When audible, the 
noise would sound like very distant road traffic. The asphalt plant will emit various 
pollutants into the air.  However, as discussed in Section 4.6, these emissions would be 
below the significance levels defined at the Federal, State, and Local levels if the 
measures identified in this EIR are implemented.  Therefore, there would be less-than-
significant air quality impacts.   
 
The Ridgewood Subdivision is zoned for Rural Residential use. The County allows 
mining and processing (but not processing asphalt) in the RR zone with approval of a 
major use permit.  The Zoning Ordinance does not allow industrial uses such as the 
proposed asphalt facility in either the Rural Residential or the Rangeland zoning districts.  
This implies that the County has in the past considered the operation of such industrial 
land uses in rangeland and rural residential areas as incompatible land uses.  The 
visual, noise, and air quality impacts are examples of why such uses are generally not 
allowed in close proximity to one another.  The asphalt processing facility portion of the 
proposed project would result in potential land use incompatibilities. As evidenced by the 
comments received from residents in the area, many of these residents consider the 
asphalt plant as incompatible with their residential use of their properties.  
 
Residents living in units on the west side of Highway 101 immediately north of Black Bart 
Drive would not be substantively affected by the proposed project (once the construction 
of the haul road is completed) due to the distance from the quarry and the processing 
facilities and topographic shielding, plus the fact that these residences front Highway 
101 and are not rural residential development, and they are already exposed to 
significant noise and visual effects. 
 
As noted in the previous impact discussion, there is no significance criterion for general 
land use compatibility. However, the information presented here is provided to ensure 
that the public and decision-makers have access to all possible substantial effects of the 
project. The visual impact has previously been identified as a significant and 
unavoidable impact.  See the discussion in Section 4.13 below where this potential land 
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use incompatibility is discussed in terms of consistency with General Plan and Zoning 
Ordinance policies and guidelines. 
 
 
3. Cumulative Impacts  
 
Cumulative Impacts on Land Use 
 
Impact 4.10-D Development and operation of processing facilities at 

other quarries in the County that would be allowed by 
the proposed Mineral Processing Combining District 
could have significant environmental impacts. 

 
The applicant has proposed a new Mineral Processing Combining District that could 
apply to properties with mineral resources that are zoned Rangeland. This new district 
would establish a height limit of 75 feet for asphalt silos and other mineral processing 
equipment. Such processing facilities would be allowed only within 0.5 miles of a mine 
with vested rights or a mine operating under a County permit.  Properties that are under 
a Williamson Act contract would not be eligible for rezoning.  The combining district 
zoning would cease once active mining of the site ceases. Therefore, the mineral 
processing is necessarily linked to active mining of a mine site.  Any future applicant who 
wishes to have his/her mining property rezoned into this combining district would need 
approval by the County Planning Commission and the Board of Supervisors.  This would 
be a discretionary approval that would require CEQA review for each rezoning request.  
 
The County's list of active quarries was reviewed to determine which quarries were 
located in this zoning classification.  As shown on Figure 4.10-1, there are 28 surface 
mining operations (four of which are closed or are being reclaimed and two that are idle 
or pending renewal); in addition an applicant has filed an application to develop a new 
quarry site in the Covelo area (Grist Creek Aggregates – not shown on the map, zoned 
Agriculture). Of these 28 operations and 1 application, 9 quarries are zoned Rangeland; 
they are: 
 
Blue Ridge Rock Quarry is located east of Highway 101 near the Sonoma 
County/Mendocino County border (just north of Cloverdale). The quarry has a permit 
that expires in 2016, which allows a maximum extraction of 75,000 cubic yards per year.  
The property is not under a Williamson Act contract. 
 
Coal Mine Quarry is located south of Highway 162 and south of Covelo and north of the 
Middle Fork of the Eel River. The quarry has a permit that expires in 2017, which allows 
a maximum extraction of 25,000 cubic yards of aggregate per year. This quarry is on a 
property that is under a Williamson Act contract. 
 
Mackenzie Bar is an in-stream aggregate operation located on the Middle Fork of the 
Eel River at Dos Rios.  The quarry has a permit that expires in 2014, which allows a 
maximum extraction of 30,000 cubic yards per year. The property is under a Williamson 
Act contract. 
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SURFACE MINING OPERATIONS
MENDOCINO COUNTY
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» Quarry Mining Operation Sites
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Source: Map prepared by the Department of Planning & Building Services - Cartographic Section, May 2005.

Data was extracted from Department of Planning & Building Services files.

This map is provided as a visual display of County Information.

Reasonable effort has been made to ensure the accuracy of the map and data provided: nevertheless, some information may not be accurate.

The positional accuracy of the data is approximate and not intended to represent map accuracy from a published record of survey.
THE MAPS AND ASSOCIATED DATA ARE PROVIDED WITHOUT WARRANT OF ANY KIND.

Either expressed or implied, including but not limited to, the impelled warranties of merchantability and fitness for a particular purpose.

Do not make a business decision based on these data without first validating the information with appropriate County agency or other government entity.
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MINE # MINE NAME OPERATOR CASE NUMBER ZONING AG TYPE

1 BALD HILLS QUARRY BED ROCK, INC. HAY U 29-1993 FL & TP B

2 BIG RIVER ROCK CO. PYORRE, MELVIN CDU 9-1993 TP B

3 BIG RIVER -7 MILE QUARRY MENDOCINO REDWOOD CO U 17-1993 TP B

4 BLUE RIDGE ROCK QUARRY McCUTCHAN, KEN U 10-1995 RL

5 CAMP 5 PIT PYORRE, MELVIN U 27-1991 TP B

6 CLEONE SAND PIT BAXMAN GRAVEL VR 1-1997 REC 1-1998 RMR40

7 COAL MINE QUARRY NORTHERN AGGREGATES U 18-1996 RL B

8 COOKS VALLEY BARS MERCER, FRASER CO. UR 12-1988/2000 FL

9 FORD GRAVEL GRANITE CONSTRUCTION REC 1-1983 AG

10 FORD GRAVEL GRANITE CONSTRUCTION REC 1-1983 AG

11 FORD GRAVEL GRANITE CONSTRUCTION REC 1-1983 AG40

12 GREENWOOD AGGREGATES BIRD, ROBIN U 19-2003 TP B

13 HARRIS QUARRY NORTHERN AGGREGATES UR 19-1983/1995 RL

14 LAUGHLIN RIDGE QUARRY GRANITE CONSTRUCTION U 9-1996 OS

15 LAYTONVILLE ROCK QUARRY STUDEBAKER, SHAWN U 15-1992 UR20

16 MACKENZIE BAR GARMON CONSTRUCTION UR 12-1992/2003 RL B

17 MILL CREEK BAR/DOBIE LANE POLSLEY, RAYMOND UR 13-19983/2004 AG A

18 PERRY RIDGE QUARRY FISHER, JIM & HART, FRED U 19-1999 RL

19 PIETA QUARRY NORTHERN AGGREGATES UM 28-1986/1987 RL B

20 POONKINNEY AGRICULTURAL ROCK WILLIAMS, CLYDE U 6-2000 RL

21 RED ROCK QUARRY GRANITE CONSTRUCTION UR 19-1984/1993 UR40

22 REDWOOD VALLEY GRAVEL PROD. FORD, MELVIEN AA 4-1990/REC 1-1991 AG

23 ROWLAND BAR GRANITE CONSTRUCTION UR 71-1977/1998/2004 RMR40

24 SHAMROCK QUARRY PARNUM PAVING, INC. U 18-1990 RL B

25 SHERWOOD ROAD PIT BAXMAN GRAVEL U 9-1992 TP B

26 TEN MILE 2ND CROSSING BAXMAN GRAVEL CDU 8-1992/VR 1-1994 TP B

27 TUNZI QUARRY TUNZI, LARRY U 46-1991 RL B

28 WARBONNET QUARRY OBERFELD, LAURA UR 21-1981/1996 RL

29 WILSEY RANCH QUARRY McMAHON, RONELLE &

KIBESILLAH ROCK CO

CDU 7-1994/2000/2006 FL & RL

30 JOHNSON QUARRY PARDINI, BOB U 31-2004 RL B

Figure 5-1
Location of Aggregate Operations

in the County
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Perry Ridge Quarry is located north of Covelo. The quarry has a permit that expires in 
2015, which allows a maximum extraction of 20,000 cubic yards of aggregate per year. 
There is not a Williamson Act contract on this property. 
 
Pieta Quarry is located east of Highway 101 and south of Hopland. The quarry has a 
permit that expires in 2012, which allows a maximum extraction of 50,000 cubic yards of 
aggregate per year. This quarry is on a property that is under a Williamson Act contract.  
In addition, the aggregate supply at this quarry is nearly exhausted, and reclamation has 
begun. 
 
Poonkinney Ridge Quarry is located off of Poonkinney Road west of Covelo.  This 
quarry has a permit that expired in June 2006, which allowed a maximum extraction of 
12,500 cubic yards per year. The quarry is currently being reclaimed.  The property is 
not under a Williamson Act contract. 
 
Tunzi Quarry is located north of the Comptche-Ukiah Road and northwest of Comptche. 
The quarry has a permit that expires in 2012, which allows a maximum extraction of 
8,000 cubic yards of aggregate per year. This quarry is on a property that is under a 
Williamson Act contract. 
 
Johnson Quarry is located near the junction of Highways 128 and 253, south of 
Boonville. The quarry has a permit that expires in 2025, which allows an average 
extraction of 15,000 cubic yards per year and a maximum extraction of 20,000 cubic 
yards of aggregate per year. This quarry is on a property that is under a Williamson Act 
contract. 
 
Warbonnet Quarry is located off Eel River Road in Potter Valley. The quarry has a 
permit that expired in 2006, which allows a maximum extraction of 25,000 cubic yards of 
aggregate per year. The permit has expired, and the site is being reclaimed. This quarry 
is on a property that is not under a Williamson Act contract.  For purposes of this EIR, 
this quarry is considered inactive and in a state of reclamation. 
 
Only four of these quarries meet the criteria of having Rangeland zoning and not being 
under a Williamson Act contract, and one of these (Warbonnet) is no longer active. 
Generally, it takes 9 years for the owner of a site under a Williamson Act contract to be 
able to terminate that agreement.119  There are other factors that could influence future 
development of processing facilities at any of these four quarries, namely: 
 
1. Of the three active quarries, two quarries (Perry Ridge and Poonkinney) have 

access constraints and/or are distant from urbanized areas. Material processors 

                                                 
119 There are provisions for canceling a Williamson Act contract sooner than 10 years.  The 
County would need to make explicit findings as to why the contract was being cancelled, 
including that other public concerns outweigh the objectives of the Williamson Act, and that that 
there is no proximate, non-contracted land which is both available and suitable for the proposed 
use, or, that development of the contracted land would provide more contiguous patterns of urban 
development.  See Government Code §51280 et seq.  For purposes of this EIR, it is speculative 
that owners of quarries where there is a Williamson Act contract would desire to apply for a 
rezoning to the Mineral Processing Combining District and consequently seek the approvals 
needed to reduce the 10-year termination period for cancellation of the contract. 
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compete with other processors.  If an asphalt processing facility is a lengthy drive 
to potential markets, particularly if there are other processors who are located 
closer to those markets, it is less likely that an operator will seek to invest the 
capital needed to construct processing facilities.  For example, it is unlikely that 
operators would construct processing facilities, particularly asphalt plants, at 
quarries in the Covelo area.  The Blue Ridge Rock Quarry is near Highway 101 
and could be used to deliver aggregate to the Highway 101 corridor. 

 
2. Two of the three quarries have limited production capacity.  Other than Blue 

Ridge Rock Quarry, none of the quarries is allowed to produce more than 20,000 
cubic yards of material per year.  This limited production capacity makes it 
unlikely that the operator would invest in the cost of an asphalt plant. 

 
3. Blue Ridge Rock Quarry would seem the most likely quarry that might be 

developed with an asphalt processing facility.  However, this site is located 
between existing asphalt producers in Ukiah and Cloverdale.   

 
4. If Williamson Act contracts were terminated for any of the other five quarries, 

they also have access and size constraints.  The only quarry with reasonable 
access to markets and road access would be Pieta Quarry.  This quarry is leased 
by the same group that owns Harris Quarry.  However, the aggregate supply at 
this quarry is nearly exhausted, and reclamation has been initiated. 

 
It is speculative that the owners of any of these three active quarries that meet the 
criteria for possible development of an asphalt plant would seek rezoning to the new 
Mineral Processing Combining District.  As noted above, there are substantial 
constraints on all these quarries.  It would also be speculative to attempt to identify the 
specific environmental impacts that might occur if an asphalt plant were constructed at 
any one of these quarries because it is unknown what might be proposed or where in 
relation to the quarry it would be located.  Despite the speculative nature of the impacts, 
the following range of potentially significant impacts might occur at any one of these 
quarries. Please note that these impacts are approximately the same impacts predicted 
for the Harris Quarry.  The previous sections provide details about these impacts, and 
the following summarizes the range of possible impacts. 
 
• Grading of the site would produce bared earth subject to erosion.  Eroded soil could 

adversely affect the water quality of streams in the area, thereby adversely affecting 
salmonids, other fish, and other wildlife dependent on that water quality.  Usually 
erosion impacts can be controlled by applying appropriate best management 
practices (BMPs).  However, sites near streamcourses could have adverse effects. 

 
• Improper grading of the asphalt processing site could result in soil failure and/or 

landsliding.  This could be a hazard to health and to water quality (from soils entering 
stream channels).  Typically, landsliding can be avoided or controlled by complying 
with the design recommendations prepared by a geotechnical expert.  However, 
there is the chance of improper design or for earthquake-generated landsliding. 

 
• Improper transport, storage, and use of petroleum products and other chemicals and 

materials used in asphalt processing could result in hazards to health of workers and 
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nearby residents and pollution of streams, thereby adversely affecting fish and 
wildlife living in or near those streams.  These impacts are typically mitigated by 
requiring proper site design and spill containment procedures.  However, the risk of 
accident during transport and or on-site use does exist.  This would be particularly 
problematic where transport routes are located adjacent to streams. 

 
• Earthquakes could cause release of these hazardous chemicals and materials if they 

are not properly stored.  Again, this impact can typically be mitigated by proper 
design and operations, but the risk would remain. 

 
• Runoff from the asphalt processing facility site could exceed the ability of the 

drainage system and cause downstream flooding.  The CEQA study for each future 
project would need to identify the site drainage to determine flooding impact.  This 
impact can be mitigated by requiring that additional runoff generated by the project 
be retained on site and released after the peak runoff has ended. 

 
• Development of the asphalt processing site could adversely affect sensitive 

biological resources, including special status species of plants and animals, riparian 
habitat, wetlands, and other sensitive plant communities.  Wildlife migration and 
travel routes could be blocked or disrupted.  Nest and nursery sites could be 
destroyed.  Foraging habitat could be lost.  Any of these biological impacts are 
possible.  They would need to be identified and assessed once a project was defined 
for a particular site. 

 
• Cultural resources could be damaged or destroyed when developing the asphalt 

processing site.  Again, once a site is proposed, a cultural resources analysis would 
need to be conducted. 

 
• Heavy truck traffic would increase on roads serving the asphalt processing site.  This 

increased truck traffic could cause safety concerns on narrow rural roads and State 
highways.  Processing facilities at the two aggregate operations near Covelo would 
adversely affect traffic on Highway 162 and Poonkinney Road.  An asphalt 
processing facility at Blue Ridge Rock Quarry would not be expected to cause 
significant traffic impacts. 

 
• The increased truck traffic would emit pollutants into the air, which could adversely 

affect the health of residents living near the haul routes.  This could be especially 
true for Warbonnet Quarry, where haul traffic would travel through residential areas 
in Potter Valley and Calpella. 

 
• The emissions from the asphalt plant could adversely affect the health of residents 

living near or downwind of the asphalt plant.  These residents may also be adversely 
affected by odors from that plant. Emissions could exacerbate global climate change. 

 
• Residents living near the processing facilities could be adversely affected by noise 

generated by haul trucks or the processing facilities.  
 
• The processing facilities could be visible from public vantage points or private 

residences.  The change in views could be adverse for most residents and drivers. 
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• The processing facilities could be the site of fires and accidents, requiring additional 
response from fire protection districts, CAL FIRE, and emergency medical 
responders. 

 
• The processing facilities could cause wildland fire ignitions. 
 
• The processing facilities could develop wells or springs to provide the necessary 

processing water.  This could adversely affect groundwater and surface water flows, 
thereby adversely affecting existing wells and springs in the area, and reducing flows 
in streams. 

 
• Development of the processing facilities could displace commercial agricultural uses 

and prime agricultural soils.  The processing could interfere with adjacent agricultural 
operations. 

 
• The noise, air emissions, traffic, and view changes could adversely affect 

recreational use of adjacent lands and/or public lands. 
 
• The facilities could result in nuisance and conflicts with residents of adjacent and 

nearby lands. 
 
The degree of impact for each of these categories and whether there might be additional 
site-specific and project-specific impacts would need to be identified and assessed in the 
CEQA document that would need to be prepared before the County could consider 
rezoning any quarry property into this new combining district. The County Planning 
Commission and Board of Supervisors would have the authority to not approve the 
rezoning if it had unacceptable environmental impacts. 
 
To conclude, there are only three other active quarries (and one of these, Poonkinney, is 
currently idle awaiting new studies before a permit renewal can be considered) in the 
County that are potentially eligible to develop processing facilities.  It is unknown 
whether the owners of these three quarries would in the future seek to rezone to this 
proposed Mineral Processing Combining District, particularly given the size and location 
of the quarries. It is speculative that the owners of the other five quarries that are 
designated Rangeland would allow their Williamson Act contracts to expire in order to 
seek a rezoning and develop processing facilities, and, even if this were to occur, all but 
one of these quarries is constrained by the allowable production rate or the location of 
the quarry. It is speculative what the specific environmental impacts would be if an 
application to develop processing facilities was submitted for any of these quarries.  
Those impacts would need to be assessed in the CEQA study that would be required 
before the County could take action on the application.  The County would then weigh 
the merits of the project against the environmental impacts.  Because the potential 
impacts are speculative, no mitigation can be identified beyond the CEQA study that is 
already required for any future application. 
 
Based on the factors discussed above, it is concluded that development of processing 
facilities at quarries in the Rangeland classification would be very unlikely except 
possibly for Blue Ridge Quarry. Blue Ridge Quarry is in a relatively undeveloped area 
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immediately east of Highway 101.  See further discussion of the possibility of developing 
processing facilities at this quarry in the Discussion of Alternative 8 in Section 5.2. 
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4.11 ENERGY USE  
 
A. Setting 
 
The existing quarry operates using a 2,012-horsepower generator with an EPA Tier 2 
engine equipped with a California Air Resources Board Verified Level-3 diesel 
particulate matter filter.  There are also two other smaller generators (22 and 30 
horsepower) used to power a well pump and operate the scale shack. The large 
generator is used for approximately 1,200 hours per year; in the summer it is used about 
8 hours per day.  Energy is also used by trucks to haul aggregate. 
 
B. Potential Impacts and Mitigation Measures 
 
1. Criteria Used For Determining Impact Significance 
 
A project will typically have a significant impact related to energy consumption if it would: 
 
3.11a Generate demand for energy services that would result in the need for new or 

physically altered facilities, the construction of which could cause significant 
environmental impacts, in order to maintain acceptable service ratios or other 
performance objectives.  

 
3.11b Generate demand for energy services that would exceed the ability of the service 

provider to provide service without substantially decreasing its ability to serve the 
existing population. 

 
2. Project Impacts  
 
The asphalt plant electrical equipment will operate using electricity supplied by PG&E.  
As discussed in Section 4.6, the estimated electricity use for the plant is about 2.6 
kilowatt per hour (kW-hr) per ton of asphalt produced, or about 390,000 kW-hr per year.  
Since natural gas is not available at the site, the asphalt drum mixer dryer and hot oil 
heater would be fueled with diesel fuel.  At the maximum asphalt production rate of 300 
tons per hour (TPH) the dryer burner would consume approximately 547 gallons per 
hour, and the hot oil heater will consume about 9 gallons per hour. The hot oil heater 
would typically be operated 24 hours per day. Thus, at the maximum asphalt production 
of 3,000 tons per day, the maximum daily diesel fuel consumption would be about 5,690 
gallons.  
 
The existing generators at the quarry site would provide adequate power to the quarry at 
the proposed production rate.  However, in order to reduce the use of on-site generated 
power, the applicant has requested PG&E to extend an electrical power line from Black 
Bart Drive to the quarry site.  The applicant has requested a 12KV line, but can utilize an 
A10 Primary service, which will allow them to use machinery that totals 670 horsepower.  
This would allow the applicant to power the scales, well pump, and some other existing 
equipment.  The existing 2,012-horsepower generator would be used when more energy 
is required.  
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Temporary Increase in Energy Consumption Due to Construction 
 
Impact 4.11-A Construction of the proposed project would use 

electricity, gas, and diesel fuel, but this energy demand 
would not result in the need for new or altered facilities 
or exceed the capacity of PG&E.  

 
The project would involve grading and construction of building pads, roads and 
processing improvements.  These construction activities would require the use of 
gasoline, diesel fuel, other fuels, and electricity.  
 
Energy consumption associated with construction activities is expected to be minimal, 
compared to energy consumed in the County, and is not anticipated to result in local 
energy demand exceeding the capacity of PG&E and gasoline/diesel fuel suppliers. 
Construction activities are not anticipated to result in an inefficient use of energy 
because construction contractors would supply their own gasoline and diesel fuel and 
would conserve the use of their supplies to minimize costs to the project. For these 
reasons and because of the temporary nature of construction activities, this effect would 
be a less-than-significant impact. 
 
 
Potential for Long-Term Increases in Energy Consumption 
 
Impact 4.11-B Future operation of the project would require relatively 

substantial use of energy, but this energy demand 
would not result in the need for new or altered facilities 
or exceed the capacity of PG&E’s ability to provide 
service. 

 
Mining, processing, and hauling the aggregate will use extensive amounts of electricity, 
diesel fuel, and gasoline.  The asphalt plant will likewise require substantial use of these 
energy sources as well (e.g., up to 556 gallons of diesel fuel per hour just to operate the 
asphalt dryer burner and hot oil heater).  Mining and processing of aggregate-based 
materials is an energy-intensive industrial process.  However, if these products were not 
produced at this location, they would be produced at other area quarries and processing 
facilities.  The project meets a demand of the area population. Also, there is no evidence 
that PG&E or petroleum producers would need to construct new facilities to meet the 
project's energy demand, except for the extension of a powerlines from Black Bart Drive 
to the quarry site.  It is expected that this line would follow the new access road for most 
of its length, so its construction would not be expected to have any significant effects. 
 
By centralizing aggregate production and asphalt plant on one site, the project reduces 
the overall number of trips in the region related to production of asphalt.  This would 
reduce transport energy demands. 
 
Given the rising energy costs, it is expected that quarry operators and haul truck 
operators will use energy efficient equipment, so it is not expected that the project would 
result in inefficient energy use.  The project proposes a modern asphalt facility that 
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would be more energy efficient than older plants currently providing asphalt to the 
general area.  
 
The project would have less-than-significant impacts on energy.  However, the heavy 
use of these energy sources will generate emissions of pollutants, including greenhouse 
gases.  These secondary impacts of energy use were assessed above in Section 4.6 
(Air Quality). 
 
 
3. Cumulative Impacts 
 
Future operation of the quarry would also use energy.  But the project would be 
terminated prior to this future use occurring, so it would not be an increment of that 
future impact. 
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4.12 CULTURAL RESOURCES  
 
An archaeological survey and study has been done for the site, and no archaeological or 
historic resources were identified. The report is on file with the County Department of 
Planning and Building Services. The County's Archeological Commission has reviewed 
and accepted this study, which states that additional archaeological field study is not 
required for this site.120 There is no record of significant paleontological resources near 
the project site. 
 
In reviewing the original DEIR, the State Native American Heritage Commission 
recommended that 11 individuals in 7 tribes/bands/nations be contacted to see if they 
were aware of any cultural resources on the site. Representatives of the Potter Valley 
Tribe,  Pinoleville Pomo Nation, Laytonville Rancheria/Cahto Indian Tribe, Sherwood 
Valley Rancheria of Pomo, Noyo River Indian Community, She Bel Na Band of Pomo 
Indians, and a representative of the Coast Miwok and Pomo were sent letters requesting 
that they identify any resources or concerns associated with the project. No responses 
were received from any of these representatives. 
 
Impact 4.12-A Future development of the site could damage cultural 

resources. 
 
While it is unlikely that currently unknown cultural or paleontological resources would be 
uncovered during site preparation or future mining, there is always that possibility.  
Damage of these resources would be a potentially significant impact. 
 
Mitigation Measures 
 
4.12-A.1 If cultural resources are discovered on the site during construction activities, all 

earthmoving activity in the area of impact shall be halted until the applicant 
retains the services of a qualified archaeological consultant who shall examine 
the findings, assess their significance, and develop proposals for any 
procedures deemed appropriate to further investigate and/or mitigate adverse 
impacts to those resources.  The applicant shall abide by the recommended 
proposals. 

 
4.12-A.2 In the event that human skeletal remains are discovered, work shall be 

discontinued in the area of the discovery and the County Coroner shall be 
contacted.  If skeletal remains are found to be prehistoric Native American 
remains, the Coroner shall call the Native American Heritage Commission 
within 24 hours.  The Commission will identify the person(s) it believes to be 
the "Most Likely Descendant" of the deceased Native American. The Most 
Likely Descendant would be responsible for recommending the disposition and 
treatment of the remains. The Most Likely Descendant may make 
recommendations to the landowner or the person responsible for the 
excavation/grading work for means of treating or disposing of the human 
remains and any associated grave goods as provided in Public Resources 
Code Section 5097.98. 

                                                 
120 Archaeological Commission Action Sheet dated 7/13/05. 
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4.12-A.3 If any paleontological resources are discovered, work at the place of discovery 
shall be halted, and a qualified paleontologist shall be consulted to assess the 
significance of the finds.  Prompt evaluations can then be made regarding the 
finds, and a management plan consistent with CEQA cultural resources 
management requirements shall be adopted.  

 
Impact Significance After Mitigation 
 
These standard mitigation measures ensure that any cultural or paleontological 
resources that may be found on the site will be treated in a fashion to avoid adverse 
effects to them.  The measures would reduce the impact to a less-than-significant 
level. 
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4.13 PLAN CONSISTENCY  
 
1. Introduction 
 
The following section of the EIR discusses the proposed project's consistency with 
relevant public plans and policies. This discussion of plan consistency is provided at the 
request of the County.  Inconsistencies with plans are not environmental impacts, since 
determination of inconsistencies with General Plan or other plan policies is legal in 
nature and not an environmental impact (since a plan is not a part of the physical 
environment).  However, inconsistencies or potential inconsistencies with plan policies 
can point to potentially significant impacts on the environment. Where such 
inconsistencies are noted in this section, the analyses in previous sections of Chapter 
4.0 reviewed these inconsistencies in determining the significance of impacts. 
 
It is not within the purview of a Draft EIR to make final determinations of General Plan 
consistency, as such determinations are "quasi-legislative" in nature (see Corona-Norco 
Unified School District v. City of Corona (1993) 17 Cal. App. 4th 985,992) and require the 
County to evaluate whether, "considering all [the project's] aspects, it will further the 
objectives and policies of the general plan and not obstruct their attainment," (Id. at 99).  
Perfect conformity with the General Plan is not required, (Sequoyah Hills Homeowners 
Assn. v. City of Oakland (1993) 23 Cal. App. 4th 704, 717-718).  Rather, 
 
 [a] general plan must try to accomplish a wide range of competing interests – 

including those of developers, neighboring homeowners, [...], environmentalists, 
[…], and providers and recipients of all types of city-provided services. […] Once 
a general plan is in place, it is the province of elected city officials to examine the 
specifics of a proposed project to determine whether it would be "in harmony" 
with the policies stated in the plan. Id. 

 
Therefore, the following is the EIR preparers' assessment of policy consistency.  The 
policy conformance evaluation focuses on the County General Plan and the Zoning 
Ordinance. The discussions of consistency are based on the impact analyses developed 
in previous sections of this Chapter. To avoid unneeded repetition of impact 
assessments, only the conclusions of the previous analyses are used in this section to 
determine plan consistency. The consistency analysis provided below cites the pertinent 
section where the impact analysis is found. 
 
To assess consistency, the following discussion uses the terms consistent, inconsistent 
and unknown.  Each of these terms is defined below: 
 

• Consistent is used when the proposed project would comply with all the 
requirements of the relevant policy or regulation. 

 
• Inconsistent is used when the project would or may conflict with any part of the 

policy or regulation. 
 

• Unknown is used when it is not possible to make a determination either because 
of the lack of clarity about the policy intent or for other reasons, as explained. 
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The preparers of this EIR have included a discussion of project consistency only for 
those policies or requirements where the EIR preparers concluded that there was a 
question of possible consistency.  To reduce the length of this document and consistent 
with direction from County staff, this chapter does not assess the project consistency 
with every policy or standard included in the documents. The EIR also does not address 
consistency with goals, since goals are general statements, while policies provide the 
specific conditions for how the goals will be attained. 
 
In all cases, the consistency analysis includes implementation of EIR-recommended 
mitigation measures. This analysis assesses consistency of 1) the quarry expansion and 
construction and operation of the processing facilities, and 2) the proposed Mineral 
Processing Combining District. 
 
2. Mendocino County General Plan 
 
The following policies are pertinent to the project: 
 
a. Development Element 
 
Policy DE-1 To the extent possible, future growth in Mendocino County should be 
accommodated in the cities, the cities’ spheres of influence, and in unincorporated 
communities with the infrastructure and service capacity to support growth.  Future 
growth should be encouraged on infill parcels and areas contiguous to existing 
development.   
 
Inconsistent. The policy would not apply to the quarry portion of the project. The 
proposed asphalt facility on the site would be located outside cities and unincorporated 
communities.  However, public infrastructure is not needed to “support” this project (see 
Section 4.8, Public Services and Utilities).  Since the County has no authority to 
determine what future land uses should occur in incorporated cities, this policy indicates 
that the asphalt plant would be located in the unincorporated spheres of influence 
around the cities or unincorporated communities. 
 
Policy DE-17 Land Use Category: RL-Range Lands 
Intent: The Range Lands classification is intended to be applied to lands which are 
suited for and are appropriately retained- for the grazing of livestock. The classification 
should include land eligible for incorporation into Type II agricultural preserves, other 
lands generally in range use, intermixed smaller parcels and other contiguous lands, the 
inclusion of which is necessary for the protection and efficient management of range 
lands.  The policy of the County and the intent of this classification shall be to protect 
these lands from the pressures of development and preserve them for future use as 
designated. 
General Uses: Residential uses, agricultural uses, forestry, cottage industries, residential 
clustering, uses determined to be related to and compatible with ranching, conservation, 
processing and development of natural resources, recreation, utility installations. 
Minimum Parcel Size: One hundred sixty acres. 
Maximum Dwelling Density: One dwelling per 160 acres, County review and approval 
required for more than one dwelling per legally created parcel.   
 



 
 
 

Harris Quarry Expansion Draft EIR Page 351 
County of Mendocino Leonard Charles and Associates 

Consistent.  Processing of aggregate to prepare asphalt appears to be a use that is 
compatible with “processing and development of natural resources.”  However, the 
County Board of Supervisors will need to make the final determination regarding this 
compatibility requirement. 
 
 
Policy DE-57 Locate and design industrial sites and uses in a manner that protects 
natural resources and minimizes environmental degradation and risk from natural or 
manmade hazards.   
 
Inconsistent.  The asphalt processing facility would result in significant environmental 
impacts to aesthetic resources (see the four impacts in Section 4.7, Aesthetics) and air 
quality from transport vehicle emissions of nitric oxide (NO) and nitrogen dioxide (NO2).  
However, most impacts can be reduced to a less-than-significant level (which would be 
consistent with the requirement to “minimize” environmental degradation). 
 
 
Policy DE-63 Oppose development that undermines agricultural and timber-based 
operations.   
 
Consistent.  The project would not affect significantly distant agricultural uses nor timber-
based operations in the region (see Impacts 4.10-A and B). 
 
 
Policy DE-85 Viewshed preservation shall be considered when development is located 
in a highly scenic environment, adjacent to or atop a ridgeline or hill, and in similar 
settings.   
 
Inconsistent.  The project would have significant adverse visual impacts (see the four 
impacts in Section 4.7, Aesthetics). 
 
 
Policy DE-89 Reduce excessive artificial light and offsite light impacts while maintaining 
nighttime safety, security, and productivity.  
 
Consistent.  Though the project would add new lighting to the asphalt processing facility 
area, the impact would be reduced to a level that is considered consistent with this policy 
by implementing EIR-recommended mitigations (see Impact 4.7-D). 
 
 
Policy DE-128  Ensure that transportation infrastructure accommodates the safety and 
mobility of motorists, pedestrians, bicyclists, and persons in wheelchairs.   
 
Consistent.  The project would improve the existing safety hazards at and near the 
project’s access to Highway 101.  Though some hazard would remain due to the 
increased use of the driveway and possible vehicle conflicts with drivers attempting to 
turn left into Black Bart Drive and for turns in and out during periods of limited visibility, 
the recommended improvements to Highway 101 provide more safety benefits than 
these remaining effects (see Impacts 4.4-B through D). 



 
 
 

Harris Quarry Expansion Draft EIR Page 352 
County of Mendocino Leonard Charles and Associates 

Policy DE-190  Development of residential, commercial, or industrial uses shall be 
supported by water supply and wastewater treatment systems adequate to serve the 
long-term needs of the intended density, intensity, and use. 
 
Consistent.  The project will be supplied with sufficient water and wastewater capacity to 
serve its requirements (see Impacts 4.8-D and E). 
 
b. Resource Management Element 
 
Policy RM-6 Promote sustainable management and conservation of the county’s water 
resources. 
 
Consistent.  Hydrologic studies done for the project and reviewed in this EIR indicate 
that groundwater used for the project would not significantly adversely affect existing 
wells and springs (see Impact 4.2- C). 
 
 
Policy RM-24 Protect the county’s natural landscapes by restricting conversion and 
fragmentation of timberlands, oak woodlands, stream corridors, farmlands, and other 
natural environments. 
 
Policy RM-25 Prevent fragmentation and loss of our oak woodlands, forests, and 
wildlands and preserve the economic and ecological values and benefits. 
 
Consistent.  If interpreted strictly to prohibit and loss of oak woodland or forestland, the 
project would be inconsistent with these two similar policies.  However, even though the 
project will result in loss of some oak woodland and other forestland, the EIR includes 
mitigation measures that offset this loss (see Impact 4.3-E).  In addition, after 30 years 
much of the disturbed portion of the site will be restored to oak woodland and forest.  
Policy RM-28 below provides a clearer description of the County’s intention about 
protecting these resources and mitigations that are acceptable if these resources are 
adversely affected. 
 
 
Policy RM-28 All discretionary public and private projects that identify special-status 
species in a biological resources evaluation (where natural conditions of the site suggest 
the potential presence of special-status species) shall avoid impacts to special-status 
species and their habitat to the maximum extent feasible.  Where impacts cannot be 
avoided, projects shall include the implementation of site-specific or project-specific 
effective mitigation strategies developed by a qualified professional in consultation with 
state or federal resource agencies with jurisdiction (if applicable) including, but not 
limited to, the following strategies: 
 
Action Item RM-28.1:  The County shall develop CEQA standards that require disclosure 
of impacts to all sensitive biotic communities during review of discretionary projects.  
These standards shall require the following mitigation: 
 
• Sensitive Biotic Communities – For all sensitive biotic communities, restore or create 

habitat at a no net loss standard of habitat value lost.  Where it is determined that 
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restoration or creation are ecologically infeasible, preserve at a 2:1 ratio for habitat 
loss. 

• Oak Woodland – Maintain and improve oak woodland habitat to provide for slope 
stabilization, soil protection, species diversity and wildlife habitat through the 
following measures: 

• Preserve, to the maximum extent possible, oak trees and other vegetation 
that occur near the heads of drainages or depressions to maintain diversity of 
vegetation type and wildlife habitat as part of agricultural projects. 

• Comply with the Oak Woodlands Preservation Act (PRC Section 21083.4) 
regarding oak woodland preservation to conserve the integrity and diversity of 
oak woodlands, and retain, to the maximum extent feasible, existing oak 
woodland and chaparral communities and other significant vegetation as part 
of residential, commercial, and industrial approvals. 

• Provide appropriate replacement of lost oak woodlands or preservation at a 
2:1 ratio for habitat loss.  

 
Consistent.  The project will more than meet the mitigation requirements established 
under this policy (see Impact 4.3-E).  In addition, after 30 years the site would be 
restored to include additional oak woodlands and a pond. 
 
 
Policy RM-29 All public and private discretionary projects shall avoid impacts to 
wetlands if feasible.  If avoidance is not feasible, projects shall achieve no net loss of 
wetlands, consistent with state and federal regulations.  
 
Consistent. The project (including recommended mitigation measures) will require filling 
wetlands.  However, the project is consistent with the second part of the policy in that it 
will include constructing more wetlands than will be filled (see Impact 4.3-D). 
 
 
Policy RM-42 Direct new development to community areas and limit development of 
rural resource lands. 
 
Inconsistent.  See discussion above under Policy DE-1, which essentially states the 
same thing. 
 
 
Policy RM-47 Minimize the exposure of sensitive uses, such as residences, schools, 
day care, group homes or medical facilities to industrial uses, transportation facilities, or 
other sources of air toxics.  
 
Inconsistent.  Project emissions of air pollutants and toxics will be below all levels that 
the EPA, State, and Mendocino County Air Quality Management District consider unsafe 
for humans except for the emission of nitric oxide (NO) and nitrogen dioxide (NO2) from 
haul trucks (see Impact 4.6-C).  This impact is expected to last until about 2018; after 
that it would be less than significant (due to reduced emissions from newer trucks). 
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Policy RM-65 Environmental protection is a high priority during mineral extraction and 
associated processing operations, and in site reclamation.  Recovery of mineral 
resources is not allowed when the County finds that adverse environmental impacts 
outweigh the public benefit. 
 
Unknown.  The project will cause five significant and unavoidable environmental 
impacts, mainly related to impacts to aesthetic resources.  The County Board of 
Supervisors will need to determine whether the public benefit outweighs these impacts. 
 
 
Policy RM-73 The design of new development should emphasize the avoidance of 
sensitive resources and environments rather than their removal and replacement.  
 
Consistent.  As described above, the project will result in loss of oak woodlands and 
wetlands.  However, this is a vaguely-worded policy that uses the word “should,” and 
provides no clear direction.  Policies RM-24, 25, and 28 listed above provide a clearer 
direction regarding these resources, and the project was found consistent with those 
policies. 
 
 
Policy RM-106   Land shall not be converted from the Agricultural Lands or Range Lands 
classifications to non-agricultural classifications unless all of the following criteria are 
substantiated:  

• The project will not result in a need for unintended expansion of infrastructure 
in conflict with other policies.   

• The project will not adversely affect the long-term integrity of the agricultural 
areas or agricultural uses in the area. 

• The proposed use in the subject location will achieve the long-range 
objectives of the General Plan.  

Unknown.  Technically, the policy may not apply since the project does not seek to 
convert Range Lands to another land use classification.  Even if the policy were deemed 
applicable, the project would not result in extension of public infrastructure nor affect 
agricultural activities in the area.  The Board of Supervisors would need to determine 
whether the project would achieve the long-range objectives of the General Plan. 
 
 
Policy RM-122   Prohibit rezoning and development of prime timberland (Site Classes I, II 
and III) classified for resource uses, including proposed resort uses, unless …: 
 
Consistent:  Site soils do not support prime timberland. 
 
 
Policy RM-128   Protect the scenic values of the county’s natural and rural landscapes, 
scenic resources, and areas of significant natural beauty.  
 
Inconsistent.  The project will adversely affect views from Highway 101, Ridgewood 
Ranch, and Black Bart Drive (see the four impacts in Section 4.7, Aesthetics). 
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Policy RM-134 The County shall seek to protect the qualities of the nighttime sky and 
reduce energy use by requiring that outdoor nighttime lighting is directed downward, 
kept within property boundaries, and reduced both in intensity and direction to the level 
necessary for safety and convenience.  
 
Consistent:  Project lighting will be minimal except during the times nighttime operations 
of the asphalt plan occur.  Lighting will be directed downward and otherwise mitigated 
consistent with this policy (see Impact 4.7-D). 
 
3. Mendocino County Zoning Ordinance 
 
The site is within the Rangeland (R-L) District.  The Rangeland District allows Extractive 
Uses such as quarries with County approval of a major use permit.  The Extractive Use 
Types section (Section 20.036) allows some processing of aggregates on the site, but it 
contains the following limitations: 
 
 "All such processing shall be of a temporary nature and carried on in conjunction 

with, and only for the duration of a specific construction project (except that 
portable screening and crushing equipment need not be related to a specific 
construction project)." 

 
Inconsistent.  The project is inconsistent with existing County zoning.  However, it would 
be consistent if the proposed Mineral Processing Combining District is approved as an 
addition to the Zoning Ordinance and the 18-acre site that includes the asphalt 
processing facility is rezoned to this new district. 
 
An attorney retained by Keep the Code commented on the original EIR that the County 
could not approve a rezoning that is inconsistent with the County General Plan.  
However, as described in Policy DE-17, “…uses determined to be related to and 
compatible with ranching, conservation, processing and development of natural 
resources, recreation, utility installations,” are allowed in the Range Land classification.  
If the County were to approve the new zoning district, it would need to find that the uses 
allowed under the proposed district are consistent with this list of compatible uses. 
 
4. Mendocino County Surface Mining and Reclamation Regulations 
 
Chapter 22.16 of the County Zoning Ordinance contains the Surface Mining and 
Reclamation Regulations.  The regulations describe how projects like the proposed 
Harris Quarry expansion need to obtain a use permit and meet the following operational 
standards: 
 
(A) Access Roads. All private access approaches leading off any paved public street 
onto a mining site shall be adequately surfaced to prevent aggregate or other materials 
being drawn onto the public right-of-way. 
 
(B) Dust Suppression. All haul roads and driveways shall be maintained as necessary to 
minimize the emission of dust. Maintenance shall be conducted as necessary to prevent 
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a nuisance to adjacent properties. Special maintenance procedures (watering, or other 
acceptable dust palliative, etc.) may be placed on the permit. 
 
(C) Driveway Encroachment Permit. If required, a Driveway Encroachment Permit 
issued by the Mendocino County Department of Transportation shall be a condition of 
the mining permit. 
 
(D) Any waters discharged from the site to adjacent lands, streams, or bodies of water or 
to any groundwater body shall meet all applicable water quality standards of the 
Regional Water Quality Control Board and any other agency with authority over such 
discharges. Records of any water quality monitoring conducted in conjunction with the 
requirements of such agency or agencies shall be made available to the Director on 
request. Discharges of water to designated on-site settling ponds or desilting basins 
shall not be deemed to be in violation of this part solely on the basis of sediment content. 
 
(E) During the period mining operations are being conducted, and prior to final 
reclamation of mined lands, measures shall be taken to prevent erosion of adjacent 
lands from waters discharged from the site of mining operations and the off-site 
discharge of sediment. Such measures may include the construction of properly 
designed retarding basins, settling ponds and other water treatment facilities, ditches, 
diking and revegetation of slopes. Settling ponds and other water treatment facilities 
shall be located and managed so that accumulated sediment will not enter any stream. 
 
(F) Grades in areas being mined shall be maintained so as to avoid accumulations of 
water that could serve as breeding areas for mosquitoes or as sites of fish entrapment. 
 
(G) Excavations which may penetrate near or into usable water bearing strata shall not 
substantially reduce the transmissivity or area through which water may flow unless 
approved equivalent transmissivity or area has been provided elsewhere, nor subject 
such groundwater basin or subbasin to pollution or contamination. 
 
(H) Permits issued for surface mining operations proposed to be conducted between the 
banks of a stream may include as conditions any measures or conditions imposed by 
other agencies of jurisdiction, for example, but not limited to, the Department of Fish and 
Game, the National Marine Fisheries Service, the North Coast Regional Water Quality 
Control Board, and the Army Corps of Engineers. Copies of conditions imposed by such 
agencies shall be on file with the Department of Planning and Building Services before 
any permit issued by Mendocino County shall be deemed to be in effect. 
 
(I) All operators of mining operations requiring mining permits and/or reclamation plan 
approvals shall annually supply to the Director no later than June 1st of each year an 
annual report which identifies the quantities and types of materials displaced, processed, 
stockpiled and hauled off-site. 
 
(J) Noise levels created by the operation as measured at the nearest residence other 
than that of the mine owner or operator shall not exceed the following: 
(1) Sixty-five (65) dB(A) for a cumulative period more than thirty (30) minutes in any 
hour; 
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(2) Seventy (70) dB(A) for a cumulative period more than twelve (12) minutes in any 
hour; 
(3) Seventy-five (75) dB(A) for a cumulative period more than three (3) minutes in any 
hour; 
(4) Eighty (80) dB(A) for a cumulative period more than one (1) minute in any hour; 
(5) Eighty-five (85) dB(A) at any moment. 
(6) More stringent noise standards may be required as permit conditions when particular 
local circumstances warrant additional protection of potentially affected residences. 
 
Any noise control measures prescribed by the lead agency as a condition of a permit 
shall in no manner be interpreted as to preclude the application to the surface mining 
site of future noise control measures adopted by the County subsequent to the granting 
of the permit. 
 
(K) Any permit which is not used within two (2) years from the effective date thereof shall 
be null and void. For the purpose of this Section, the requirement that the permit be used 
shall be met either by the beginning of a substantial surface mining operation in 
accordance with the approved mining plan, or by demonstrating that the permittee has 
incurred substantial expense in an attempt to secure required permits at the State or 
Federal level, but that, despite due diligence, the permits have not yet been issued, and 
that it is probable that they will be issued within an additional eighteen (18) months from 
the expiration of the two (2) year period. 
 
Consistent.  With implementation of EIR-recommended mitigations, the project would be 
consistent with these standards. The regulations also include reclamation standards.  
Again, the project would be consistent with these standards with the implementation if all 
EIR-recommended mitigation measures. 
 
5. California Surface Mining and Reclamation Act (SMARA) 
 
The California Surface Mining and Reclamation Act (SMARA) establishes procedures 
and guidelines to ensure that all surface mines and quarries are successfully reclaimed.  
Previous sections of this EIR have identified portions of the proposed Reclamation Plan 
that are inconsistent with SMARA requirements and described the additions or revisions 
needed to make the Reclamation Plan consistent with the requirements.  One general 
SMARA requirement is that the Reclamation Plan specifically must identify the date of 
the initiation and termination of the surface mining operation (PRC Code Section 
2772(c)(3).  The original EIR described how the original project was not consistent with 
this requirements and all the reasons that the permit should have a defined, and shorter, 
length.  In revising the project, the applicant has reduced the permit length to 30 years, 
thereby eliminating the concerns expressed in the original EIR. 
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5.0 TOPICAL ISSUES CHAPTER 
 
5.1 Growth-Inducing Impacts  
 
CEQA mandates that an EIR assess potential growth-inducing impacts of a project.  The 
CEQA Guidelines describe the required assessment in the following way: 
 
 Discuss the ways in which the proposed project could foster economic or 

population growth, or the construction of additional housing, either directly or 
indirectly, in the surrounding environment.  Included in this are projects which 
would remove obstacles to growth (a major expansion of a waste water treatment 
plant might, for example, allow for more construction in service areas).  Increases 
in the population may tax existing community service facilities, requiring 
construction of new facilities that could cause significant environmental effects. 
Also discuss the characteristic of some projects which may encourage and 
facilitate other activities that could significantly affect the environment, either 
individually or cumulatively.  It must not be assumed that growth in any area is 
necessarily beneficial, detrimental, or of little significance to the environment 
(CEQA Guidelines, Section 15126.2(d)). 

 
Growth-inducing impacts usually arise when a project would provide new infrastructure 
or public services that can be used to serve other future projects.  The analysis should 
be balanced with the general rule that EIRs should evaluate foreseeable, but not 
speculative, impacts.  Note that the assessment of growth-inducing impacts is not the 
same assessment that is required for cumulative impacts (which are assessed in each 
section of Chapter 4.0 of this EIR).  Growth-inducing impacts refer to impacts that might 
arise from the project if it were approved while cumulative impacts are the impacts 
resulting from the project plus other projects that have been specifically approved or 
proposed. 
 
The proposed project would provide various forms of aggregate, including asphalt, that 
would be used In a variety of building projects, including highways, roads, driveways, 
parking lots, leachfields, stream repair and restoration, and construction of most types of 
buildings.  Without this aggregate being produced by some operator, it would be difficult 
for the local population to construct new facilities or repair existing facilities.   
 
Aggregate, and asphalt are produced when there is a demand for it.  The general plans 
of the County and the four incorporated cities in the County allow a certain amount of 
growth and describe where that growth can occur.  Future aggregate mining and mineral 
processing are not expected to encourage any development or growth that is in conflict 
with adopted general plans.  Even in those cases where growth in certain parts of the 
County may exceed general plan-projected growth levels, this growth is a result of 
market forces for new housing and employment opportunities.  This growth is not 
induced by the availability of aggregate and asphalt.  Further, if aggregate and asphalt 
were not available from Harris Quarry, it would be available from other sources in the 
County or, if there was a shortage of these materials in the County, from sources outside 
the County.  While the cost of aggregate and asphalt from more distant sources might 
increase if the proposed project were not approved, there is no evidence that this price 
increase would substantially slow or stop new development in the County. 
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Indirectly, the proposed project would result in the hiring of four additional on-site 
employees and five additional off-site employees.  This small increase in employment 
would not have any measurable effect regarding an increased demand for housing or 
public services and utilities.   
 
If the County adopts the proposed Mineral Processing Combining District, this could 
induce additional quarry owners to seek a rezoning to this district in order to allow them 
to develop asphalt facilities near their quarries.  As discussed in Impact 4.9-C, it is 
unlikely (given quarry size and location) that such rezoning would be sought by the three 
quarry owners whose property is eligible to be rezoned.  If such rezonings were sought, 
they would need to first undergo CEQA review, and the results of that review are 
speculative at this time.  Approval of the project would not be expected to substantially 
induce the development of additional asphalt facilities in the County.  While it is 
speculative, approval of the district might induce the owner of one other quarry (Blue 
Ridge Rock Quarry near Highway 101 between Hopland and Cloverdale) to seek 
development of processing facilities.  This is considered a less-than-significant 
inducement to growth. In summary, the project would have less-than-significant 
growth-inducing impacts. 
 
A number of people commenting on the original EIR requested that the EIR include a 
discussion of whether there is a need for more aggregate and/or an additional asphalt 
plant.  While these questions may be important when the County considers the merits of 
the project, they are not CEQA-related issues.  The EIR assesses the project as the 
applicant proposes it.  It is not the role of the EIR to determine the need for products.  
Such economic issues are important for an EIR only when a project might cause other 
businesses to cease operation thereby potentially causing “blight.”  There is no evidence 
that the project would cause the termination of other quarries or asphalt plants or result 
in blighted conditions in the County. 
 
 
5.2  Project Alternatives 
 
CEQA requires that the EIR assess alternatives to the project if the project will have 
significant environmental impacts, even if these impacts can be mitigated to a level that 
is less than significant.  As noted in Chapter 4.0 of this EIR, the project will have a 
number of significant impacts.  This EIR therefore assesses alternatives to the project.   
 
The CEQA Guidelines offer a number of requirements and recommendations regarding 
the alternatives analysis.  The more pertinent issues are summarized as follows: 
 

• A range of reasonable alternatives must be assessed.  The range must be 
sufficient to permit a reasonable choice of alternatives so far as environmental 
aspects are concerned.  The EIR need not assess multiple variations of 
alternatives.  The range of alternatives to be assessed is governed by the rule of 
reason. 

 
• Alternatives must be ones that could feasibly attain most of the basic objectives 

of the proposed project.  While alternatives can impede the attainment of the 
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objectives, they should not substantially impede those objectives.  Alternatives 
that fundamentally change the nature of the project do not meet the basic 
objectives of the project. 

 
• The alternatives must be feasible.  Feasibility takes into account factors such as 

site suitability, economic viability, availability of infrastructure, consistency with 
the General Plan, other plans and regulatory limitations, jurisdictional boundaries, 
and ability to acquire, control, or gain access to alternative sites. 

 
• The analysis of the alternative must determine whether the alternative reduces 

the significant impacts identified for the project.  If the alternative would generate 
additional significant impacts, those must be identified and discussed. 

 
• One of the alternatives to be assessed must be the “no project” alternative.  (See 

discussion below under that heading.) 
 

• The EIR must assess the identified alternatives and determine which among the 
alternatives (including the project as proposed) is the environmentally superior 
alternative.  If the no project alternative is identified as the environmentally 
superior alternative, then another of the alternatives must be identified as the 
environmentally superior alternative among the remaining alternatives. 

 
Given these mandates, this EIR assesses the following alternatives: 
 
1. No Project – No Future Development 
2. No Project – Future Development Consistent with Land Use Classification 
3. Quarry Only  
4. Quarry and Temporary Asphalt Plant 
5. Project Redesign  
6. Reduced Production  
7. Alternate Location 
 
The alternatives have been selected to reduce as many impacts as possible, with 
emphasis on reducing the remaining four significant and unavoidable visual impacts.  
The alternatives selected for analysis provide a wide range of alternatives, which can be 
used to test effects against the proposed project as well as one another.  Undoubtedly 
other combinations of project components and phasing could be developed to create 
additional alternatives. However, CEQA does not require that every conceivable mix of 
uses and mitigations be analyzed, but that a range of alternatives be assessed.  Seven 
alternatives is more alternatives than typically assessed in an EIR and should provide 
decision-makers and the public with sufficient information to understand how alternatives 
(or portions of alternatives) may reduce or eliminate impacts identified for the project as 
proposed.  If it wishes, the County can select portions of these alternatives and approve 
a hybrid alternative. 
 
1. Alternative 1 – No Project – No Future Development  
 
CEQA requires that an EIR address the “no project” alternative.  Formerly, the analysis 
of this alternative assumed no development of the site.  Subsequent changes to CEQA 
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require this analysis to discuss existing conditions as well as what can reasonably be 
expected to occur in the foreseeable future if the project were not approved, based on 
current plans and consistent with available infrastructure and community services. 
Alternative 1 assesses the "no development" scenario," while Alternative 2 addresses no 
development of the proposed project but future development of the site consistent with 
current zoning and services.  
 
a. Description 
 
The existing quarry would terminate operation and be reclaimed per the existing 
Reclamation Plan (since the permit has now expired), and no future development would 
occur on the proposed site. 
 
b. Environmental Impacts 
 
Geology and Soils 
 
Mining would cease, so there would be no further removal of material from the hill where 
the quarry is located.  The site would be reclaimed reducing erosion of soil (though this 
eroded soil is captured within the mining floor).  Potential slope instability impacts would 
be eliminated with completion of reclamation.  There would be no development of the 
asphalt processing facility, internal haul road, or Highway 101 widening, so all geological 
impacts associated with unstable slopes, seismic hazard, and soil erosion would be 
eliminated. 
 
Hydrology and Water Quality 
 
There would be no new impermeable surfaces developed, and, thus, no increase in 
runoff from the site. In addition, there would be no expansion of the quarry and therefore 
no decrease in peak flows. Downstream drainage channels and streams would not be 
affected by any changes in runoff.  There would be no soil erosion, so there would be no 
impact to water quality.  There would be no transport, storage, or use of diesel fuel, oil, 
gasoline, and other hazardous substances, so there would be no risk of spills adversely 
affecting water quality of Forsythe Creek or downstream of that creek.  All hydrologic 
and water quality impacts would be eliminated. 
 
Biological Resources 
 
The existing vegetation on the site would remain.  The site would continue to provide 
habitat for those wildlife species that currently use the site.  There would be no impacts 
to biological resources.  Upon completion of reclamation, there would be more plant and 
wildlife habitat on the site than there is currently. 
 
Traffic 
 
Following completion of reclamation, there would be no new traffic generated by the 
alternative.  Existing traffic from the quarry would be eliminated.  Therefore, there would 
be a reduction of traffic on Highway 101 affecting the project driveway intersection and 
the Black Bart Drive intersection. On a regional basis, haul truck traffic would remain on 
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Highway 101 to haul aggregate and asphalt from other quarries and processing facilities 
to customers.  Because other asphalt plants on the Highway 101 corridor are not 
adjacent to quarries, there could be more traffic on the highway than for the proposed 
project. Safety hazards involving large trucks turning in and out of the project site would 
be eliminated. 
 
Several commenters on the original EIR requested additional analysis to corroborate the 
original EIR conclusion that the project would reduce overall truck traffic on Highway 
101.  The traffic study conducted for the applicant contains an analysis of the vehicle 
miles traveled to haul aggregate and asphalt with and without the project. Vehicle miles 
traveled (VMT) is the measure of the total miles traveled by residents, customers, 
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 Wtrans report 
dated January 27, 2010, as amended by their April 27, 2010 Addendum (which added 
the recently-approved Kunzler Quarry to the analysis scenario) and their February 2011 
Errata Memo, all included in Appendix C of this EIR, describe the assumptions and 
methodology used to calculate the VMT with and without the project.  This methodology 
and approach was peer reviewed by the EIR traffic engineer who concluded that the 
methodology and assumptions were acceptable for planning level comparisons. 
 
As shown on Table 5.2-1, the increased production of the Harris Quarry project will not 
reduce the number of truck trips hauling aggregate and asphalt, but it will result in a 
reduction in the VMT 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.  
Aggregate haul truck VMT would be reduced by 30,490. This reduction in VMT 
increases once the Kunzler Quarry begins production (as shown in the column of 
“Project plus Near Term Cumulative”).  The two quarries combined would reduce VMT 
by aggregate haul trucks by 931,000 vehicle miles traveled annually. 
 
The asphalt plant 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 would reduce asphalt truck travel by 
153,000 miles traveled per year. The project has the potential to decrease the total VMT 
associated with hauling aggregate and asphalt within Mendocino County by 
approximately 183,500 VMT annually. When coupled with the Kunzler Quarry, the two 
projects would potentially reduce VMT by 1.08 million miles annually. 
 
It is anticipated that VMT in the County related to aggregate demand will increase in the 
future as the population and consequent demand for aggregate increases. As the 
demand for aggregate and asphalt increases, while production levels within the 
Mendocino County remain constant (if the project is not approved), 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 asphalt production will result in fewer VMT in the future as a 
greater portion of the total demand will be met by quarries and asphalt plants within 
Mendocino County and less by out-of-County sources. 
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While the increased aggregate production and a new asphalt plant associated with the 
Harris Quarry project will reduce the need to import aggregates and asphalt into the 
County, the project would not eliminate the need to import aggregate and asphalt to 
meet current  

 
Table 5.2-1 

Vehicle Miles Traveled Summary 

Quarry 
Aggregate VMT 

Base Permit Project Project plus Near 
Term Cumulative 

Change In 
VMT 

 Annual 
Trips 

Annual 
VMT 

Annual 
Trips 

Annual 
VMT 

Annual 
Trips 

Annual 
VMT 

 

Harris 3,719 98,761 7,550 225,263 9,420 355,943 257,182 
Davis Pit 3,721 322,636 3,579 318,899 970 96,567 -226,069 
Keithly Ranch 4,959 415,506 4,747 401,631 1,303 126,538 -288,968 
DNA River 1,240 145,695 1,209 144,970 217 28,896 -116,799 
Cooks Humboldt 992 133,202 973 129,297 177 22,617 -110,585 
Ford Gravel 9,920 287,671 8,096 236,262 9,649 372,762 85,091 
Ten Mile 2,480 75,480 2,018 58,816 2,693 74,219 -1,261 
Pieta 2,481 109,033 2,058 89,771 2,070 61,471 -47,562 
Layton Rock 2,480 69,650 2,088 47,997 2,463 61,471 -8,179 
Cooks Valley 2,480 329,488 2,420 319,171 513 65,387 -264,101 
Wisley Ranch 744 25,178 591 19,419 814 25,373 195 
Coal Mine 1,241 108,060 1,199 104,864 353 28,241 -79,819 
Syar Healdsburg 2,449 326,041 2,412 319,551 447 65,321 -260,720 
Kunzler 0 0 0 0 7,845 130,187 130,187 
Total 38,936 2,446,401 38,940 2,415,911 38,934 1,514,993 -931,408 
Plant (AC VMT)        
Harris 0 0 2,644 85,621 2,644 85,621 85,621 
Granite 7,499 284,767 5,444 183,063 5,444 183,063 -101,704 
Baxman 1,718 71,146 1,815 61,089 1,815 61,089 -10,057 
Bodean/Syar (Santa 
Rosa) 

2,501 445,239 1,816 318,347 1,816 318,347 -126,892 

Total  11,718  801,152 11,719  648,120 11,719  648,120 -153,032 
Project Total 50,654 3,247,553 50,659 3,064,031 50,653 2,163,113 -1,084,440 

Note: VMT = Vehicle miles traveled 
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and future demand, and importation of aggregate and asphalt will remain a significant 
component in fulfilling the need for these products in Mendocino County. 
 
This VMT analysis is based on several modeling assumptions.  It is possible that the 
reductions on VMT could be less (or more) than described here.  However, the modeling 
does indicate that the project would result in at least some reduction in VMT.  Therefore, 
it is concluded that for Alternative 1, if the project were not approved, there would be an 
increase in VMT, especially by trucks hauling asphalt. 
 
Air Quality 
 
Following completion of reclamation, emissions of diesel particulates, dust, and other 
pollutants from the quarry would cease.  Local emissions from haul trucks would end 
(though regionally, the amount of pollutants emitted from trucks hauling aggregate and 
processed materials might remain the same or actually increase due to increased trips 
between quarries and processing facilities).  There would be no new emissions from the 
asphalt plant.  The regional emissions of pollutants and greenhouse gases would 
exceed the emissions from the proposed project, as there would be more VMT under 
this alternative.  The alternative would eliminate all local air quality and odor impacts 
caused by the project. 
 
Noise 
 
Once reclamation was complete, there would be no additional noise generated by the 
proposed alternative.   
 
Aesthetics 
 
There would be no removal of trees or other vegetation, and no construction of new 
facilities.  There would be no visual impacts.  The existing bare quarry face would be 
reclaimed.  The alternative would eliminate all visual impacts of the project. 
 
Public Services 
 
There would be no new demand for public services or infrastructure.  Upon completion 
of site reclamation, there would not be a risk of fire ignitions.  It is unknown whether the 
new water tank would be maintained to provide stored water for firefighting.  There 
would not be withdrawals of water from site wells or springs, so there would be no 
impact on local groundwater supplies.  There would be no need to construct an on-site 
wastewater system. 
 
Hazards and Hazardous Materials 
 
After completion of reclamation, there would be no transport, storage, or hauling of 
hazardous materials on the site.  Any potential impacts from spillage or accidental 
release would be eliminated. 
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Land Use 
 
This alternative would be consistent with the General Plan and Zoning Ordinance as it 
would reclaim the site and leave it open for rangeland uses.  The alternative would not 
include adding the new Mineral Processing Combining District to the County Zoning 
Ordinance.  Therefore, there would not be any potential adverse impacts resulting from 
development of processing facilities on other quarry sites that are classified as Range 
Land. 
 
Cultural Resources 
 
This alternative would eliminate impacts to cultural resources. 
 
Energy Use 
 
Once reclamation is completed, there would be no expenditure of energy on the project 
site other than possible occasional motor vehicle use.  Regionally, the need to produce 
asphalt at separate locations from quarries would result in more energy use than the 
proposed project (i.e., more fuel used to haul aggregate and asphalt). 
 
c. Conclusions 
 
Once the reclamation phase is completed, the No Project Alternative eliminates all the 
potentially significant impacts of the proposed project except the regional impact of 
emissions of NOx (nitric oxide and nitrogen dioxide) from haul trucks.  There would be 
an increase in severity for this impact. It is the environmentally superior alternative.  
However, the alternative does not meet any of the objectives of the project.   
 
The alternative would have secondary effects because it would mean that the aggregate, 
and asphalt demand for the area would need to be met at other area quarries and 
processing facilities.  Production at these other facilities could have adverse site-specific 
effects as well as increased regional impacts such as vehicle miles travelled, emission of 
air pollutants, emission of greenhouse gases, and additional energy use. 
 
The alternative does not meet any of the applicant's five objectives.   
 
2. Alternative 2 – No Project – Future Development Consistent with 

Land Use Classification  
 
a. Description 
 
This alternative would terminate quarry activities and reclaim the quarry site per the 
existing Reclamation Plan. No improvements would be made on Highway 101.  The site 
is classified and zoned Rangeland with a minimum parcel size of 160 acres.  The project 
property includes about 322 acres.  The project site could support one new residence 
(though perhaps as many as two residences might be constructed on the entire 
property).  For purposes of this EIR analysis and comparison, it will be assumed that one 
new residence would be developed in or near the location of the asphalt processing 
facility (since this is the part of the project site with the best access; better views; and 
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quieter than near Highway 101).  The other residence would be located to the west with 
access via Black Bart Drive. 
 
b. Environmental Impacts 
 
Geology and Soils 
 
Development of two housesites would require grading to develop building pads and 
driveways.  This grading would cause soil erosion.  Grading for dwelling pads does not 
require a grading permit unless cuts or fills are more than 5 feet above grade, so it is 
questionable whether best management practices that are required for the quarry project 
would be required and/or implemented for these individual projects.  The alternative 
would eliminate further mining, thus eliminating topographic changes at the quarry site.  
It would result in less grading thereby reducing possible seismic and slope stability 
impacts.  It would reduce the potential for soil erosion.  
 
Hydrology and Water Quality 
 
Runoff from the new homesites would not be expected to substantially increase runoff in 
Forsythe Creek or the Russian River. Rural homesteads frequently consist of one acre 
of developed area, or one acre of impermeable surface.  So, the alternative would 
generate less new runoff to Forsythe Creek than the proposed project, but in neither 
case would the impact be significant. As noted above, there could be stream 
sedimentation from eroded soils plus runoff of other typical domestic residues 
(landscaping chemicals, oil/grease residues, etc.).  It is likely that the amount of pollution 
entering Forsythe Creek would be less than for the proposed project. 
 
Biological Resources 
 
Development of two homesites plus driveway accesses would result in loss of 
vegetation.  It seems likely that development of a home on the asphalt processing facility 
site could be done without removing large oaks.  It is possible that oak trees and other 
trees would be removed for development of the other residence, and there would be no 
mitigation requirement for this removal, since construction of a single-family residence is 
typically exempt from CEQA review.  As much as 2+ acres could be cleared for 
residence and driveway development.  Additional trees could be removed to meet 
defensible space requirement. Since biological surveys would not be required, it is 
possible that construction of the other residence could destroy or adversely affect 
special status plants and wildlife and disturb nesting birds. 
 
Wildlife habitat could be displaced, with possible disruption of travel or migration routes.  
Domestic dogs and cats would adversely affect bird and wildlife populations near the 
homesites.  Runoff from the homesites could adversely affect water quality, thereby 
adversely affecting salmonids. 
 
Dividing the property into two properties and developing homesteads on those individual 
properties would fragment the habitat available to wildlife; this is a common effect of the 
large-lot rural residential development occurring in the north coast and foothill areas of 
California. 
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There would be no loss of additional vegetation on the quarry site.  The site would be 
reclaimed with natural vegetation planted as required by the existing Reclamation Plan, 
resulting in a reclaimed site decades earlier than would occur for the proposed project.  
The stream channel along the west side of the access road would not be filled. Highway 
101 would not be widened, so there would be no loss of trees along the west side of the 
highway.  There would be no grading to prepare the processing facilities pad, so all or 
most trees in this area would be preserved.  The alternative would preserve more natural 
habitat on the quarry/asphalt processing site than the proposed project, though as noted 
above, the alternative could remove natural habitat at other locations on the property. 
 
Overall, the alternative would have less impact on biological resources.  The alternative 
would also result in less of the hillside being excavated and a more rapid reclamation of 
the quarry. 
 
Traffic 
 
The project would generate 20 new trips per day on Black Bart Drive.  This small 
increase would not be expected to significantly affect the operations of that road or its 
intersection with Highway 101.  It is not expected that the project would cause significant 
traffic safety impacts.  The alternative would eliminate ingress and egress of large trucks 
from the project driveway to Highway 101.  This would eliminate all traffic safety impacts 
associated with this intersection and truck-related impacts at the Black Bart Drive 
intersection.  No improvements would be made to Highway 101. As was discussed 
under Alternative 1, because other asphalt plants on the Highway 101 corridor are not 
adjacent to quarries, there could be more vehicle miles traveled per year than for the 
proposed project. 
 
Air Quality 
 
The new traffic would emit small amounts of air pollutants, which would not be expected 
to substantially affect air quality in the area or regionally.  Construction and use of these 
homesteads would generate greenhouse gases.  The distance of the residences from 
jobs, schools, and shopping mean that there will be substantial vehicle use, which would 
generate greenhouse gases.   
 
The alternative would eliminate the dust and other emissions caused by quarry activities, 
the pollutant emissions and odor from the processing facilities, and vehicle emissions 
from diesel trucks in the area.  The alternative would have a significant air quality benefit 
when compared to the project as proposed. 
 
Similar to Alternative 1, the regional emissions of pollutants and greenhouse gases from 
this alternative would exceed the emissions from the proposed project, as there would 
be more VMT under this alternative.   
 
Noise 
 
Depending on the location of the homesites, constructing the improvements could affect 
neighbors. This would not be the case for the homesite where the processing facilities 
are proposed, since there are no nearby neighbors.  This would be a temporary impact 
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in any case, and not considered significant.  Residential use would generate noise, but 
that noise would be typical for the area and not considered significant. 
 
The alternative would eliminate project-generated noise impacts on residents of 
Ridgewood Ranch and Ridgewood Subdivision.  The effects of blasting at the quarry 
would also be eliminated.  The alternative would substantially reduce the noise impacts 
of the proposed project. 
 
Aesthetics 
 
The home on the asphalt processing facility site would be visible from Black Bart Drive 
near the site and possibly from residences on the Ridgewood Subdivision to the west.  
Without knowing the location of the other home, it is speculative about what visual 
effects it would have.  Though at least one of the homes would be visible to travelers on 
Black Bart Drive, the addition of one to two homes would not significantly affect views, 
though they could detract from the rural character of that section of the road.   
 
The alternative would eliminate the expansion of the quarry that would remove much of 
the hillside above the quarry, It would result in short-term reclamation of the existing 
quarry.  It would eliminate the significant and unavoidable visual impacts on views from 
Highway 101 and eliminate impacts to views from Ridgewood Ranch.  Replacing the 
processing facilities with one home would reduce the significant and unavoidable impact 
to views from Black Bart Drive and the night lighting impact to a less-than-significant 
level. 
 
Public Services 
 
The alternative would increase demand for public services.  Two new rural households 
would increase demand for fire and police response.  The homes would generate about 
two new students.  There would be solid waste generated.  However, none of these 
impacts would be expected to be significant. 
 
Wells or springs would need to be developed to provide water.  Depending on the 
location of the wells, they could affect the groundwater table.  The alternative would use 
less groundwater than the proposed project. 
 
Septic systems would be developed.  So long as they are constructed and operated per 
County health requirements, these private septic systems should not adversely affect the 
environment.  The impact would be approximately the same as the proposed project. 
 
The homes would need to be built consistent with CAL FIRE requirements for new home 
construction in State Responsibility Areas.  This would include access, defensible space, 
and fireflow storage requirement.  While these requirements would reduce the risk of 
wildfire burning these new homes, it does not eliminate the increased risk of ignition.  
Two new homesites would increase the locations where fires could ignite and spread to 
neighboring properties. 
 
It is speculative the two new homes would be as much of a fire hazard and require as 
much fire response as the proposed project.  It is also unknown whether the existing 
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large tank constructed by the applicant would be maintained as a water source that 
could be used for fighting fire in the larger area (since the property owner may find it 
fiscally infeasible to keep such a large tank filled with water). 
 
Impacts on public services would be different than for the proposed project; these 
impacts could all be mitigated to a less-than-significant level. 
 
Hazards and Hazardous Materials 
 
There would be no transport of oils, fuels, blasting materials, or the other materials 
required for the quarry and processing facilities. At most, there would be transport of 
small amounts of fuels and typical household chemicals.  There would be less risk of 
accident and spills of hazardous materials into the environment. 
 
Land Use 
 
This alternative would be consistent with the General Plan and Zoning Ordinance.  The 
project would be consistent with existing land use development in the region.  The 
alternative would eliminate the possibility of processing facilities being developed on 
other quarry properties classified as Range Land, thus eliminating all the potential site-
specific impacts that could result from development and operating of those other 
facilities.  The alternative would eliminate land use conflicts of the processing facilities 
with rural residential and rangeland uses. 
 
Energy 
 
The residences would require energy to construct, and people inhabiting the homes 
would use energy similar to other rural residential inhabitants.  There is no evidence that 
providing these residents energy would require developing new energy sources or 
require major infrastructure improvements. 
 
Other Resources 
 
Cultural resources would not be affected by development of a homesite at the 
processing facilities site.  It is unknown whether cultural resources would be affected by 
development of the other two homes.  By not expanding the quarry, the alternative does 
not make beneficial use of known mineral resources.   
 
c. Conclusions 
 
Alternative 2 (No Project – Future Development Consistent with Land Use Classification) 
eliminates all the potentially significant impacts of the proposed project except the 
regional impact of emissions of NOx (nitric oxide and nitrogen dioxide) from haul trucks.  
There would be an increase in severity for this impact. It substantially reduces most 
other potential project impacts.  It results in short-term reclamation of the quarry, and it is 
environmentally superior to the project as proposed. 
 
The alternative would have secondary effects because it would mean that the aggregate 
and asphalt demand for the area would need to be met at other area quarries and 
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processing facilities. Production at these other facilities could have adverse site-specific 
effects as well as increased regional impacts such as vehicle miles travelled, emission of 
air pollutants, emission of greenhouse gases, and additional energy use. 
 
The alternative does not meet any of the applicant's five objectives.   
 
3. Alternative 3 – Quarry Only  
 
a. Description 
 
This alternative includes extension of a 30-year permit for the quarry allowing the 
production rate requested by the applicant. The alternative would not include 
construction of the asphalt processing facility or the road to the asphalt processing 
facility or the new road to the water tank.  The recommended Highway 101 
improvements would not be part of this alternative, as it is assumed that it would be 
fiscally infeasible to construct these highway improvements without the revenue 
generated by the asphalt plant.  The alternative would not include the proposed Mineral 
Processing Combining District.  The intent of including this alternative is to allow 
comparison of the project with an alternative that eliminates the impacts associated with 
on-site processing of materials and manufacture of asphalt. And an alternative that does 
not include the extensive Highway 101 improvements. 
 
b. Environmental Impacts 
 
Geology and Soils 
 
The alternative would have the same geologic and soil impacts relative to the quarry 
operations as the proposed project.  There would be slope stability concerns and soil 
erosion.  However, these impacts could be mitigated.  The alternative would eliminate 
grading for highway and road improvements and the pad for the processing of materials.  
This would eliminate unstable slope issues and soil constraints for this part of the 
project. The alternative would generate less soil erosion than the project.  
 
Hydrology and Water Quality 
 
Runoff from the quarry itself is captured on the quarry floor and does not outlet off the 
site, so the alternative would have no impact on off-site flooding or water quality.  Similar 
to the project, there would be a small reduction in peak flows to Forsythe Creek. 
Elimination of the other components of the project means elimination of potential water 
quality impacts from eroded soil, residues washed from impervious surfaces, and 
possibly spilled materials. The hydrologic impacts of this alternative would be less than 
significant, and they would be less than for the proposed project. 
 
Biological Resources 
 
The alternative would remove the same amount of vegetation within the expansion area 
as the proposed project. The alternative would eliminate impacts to vegetation at the 
asphalt processing facility, preserving true oaks in this area.  Because Highway 101 
would not need to be widened, the stream along the access road would not need to be 
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filled.   There would be no filling of wetlands or stream channels. There would be no loss 
of trees or wetlands due to expanding Highway 101.  There would be less potential 
impact to nesting birds, and no impact to nocturnal wildlife.  More of the site would be left 
as natural habitat available for wildlife use.  Impacts to sensitive biological resources 
would all be substantially reduced under this alternative. 
 
Traffic 
 
The project would reduce the number of projected trips by trucks hauling asphalt at the 
project access driveway, but the increased number of trucks carrying aggregate would 
likely result in approximately the same number of trucks entering and leaving the project 
site.  As no improvements would be made to Highway 101, this would substantially 
increase traffic safety hazards at the intersection of the highway with the project access 
driveway and with Black Bart Drive. The alternative would result in a new significant and 
unavoidable traffic safety impact. As shown in Table 5.2-1, without the asphalt plant on 
the project site, vehicle miles traveled (VMT) on Highway 101 to transport asphalt would 
increase by about 153,000 miles per year. 
 
Air Quality 
 
Like the proposed project, the alternative would result in the emission of air pollutants 
and greenhouse gases from the generator and heavy equipment involved in mining and 
from diesel haul trucks.  Similar to the project as proposed, these emissions could be 
mitigated to a less-than-significant level except for the NOx emissions from haul trucks.  
The alternative would not include the emission of pollutants from the asphalt plant. The 
elimination of asphalt plant emissions locally will decrease air quality and possible health 
impacts to local residents to the west and south. 
 
It is expected that regional emission of pollutants and greenhouse gases would be worse 
because of the increase in VMT and since the proposed project includes a contemporary 
asphalt facility with more air quality controls than older facilities in the region. The 
increased truck traffic generated by this alternative would increase the emissions of 
diesel particulates and other pollutants. The alternative would have reduced air pollution 
effect on local residents, but increased air pollution and greenhouse gas emissions at a 
regional level. 
 
Noise 
 
The noise impacts from mining activities would be the same as for the project.  This 
noise is audible at certain residences and locales on Ridgewood Ranch, but the impact 
would not exceed County noise standards.  Eliminating the asphalt plant eliminates the 
noise impacts, including nighttime noise, generated by this facility as well as noise 
generated by trucks hauling the materials within the site.  The alternative would have 
fewer noise impacts on local residents than the proposed project. 
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Aesthetics 
 
The expanded quarry would continue to be visible from many vantage points on 
Ridgewood Ranch, and this would be a significant and unavoidable impact of this 
alternative.  The expanded quarry would be visible from Highway 101.  As was the case 
for the proposed project, this expanded quarry is considered a significant and 
unavoidable impact of this alternative. 
 
The alternative would eliminate the significant and unavoidable visual impact to views 
from Black Bart Drive, eliminate the significant night lighting impact, and eliminate visual 
impacts on residents living west of the site. The alternative eliminates the need for 
highway widening, thus preserving roadside views in the area where the widening would 
be required for the project.  The alternative would significantly reduce project visual 
impacts. 
 
Public Services 
 
By removing the asphalt plant and the storage and use of petrochemicals needed for 
processing, the alternative would reduce the risk of a major fire occurring on the site and 
the need for fire response. It would also reduce impacts as regards police response, 
emergency medical response, solid waste disposal, and schools.  The alternative would 
not require as much water.  It would slightly reduce potential water demand (however, 
water is not used in asphalt processing, so the reduction would be small).  The 
alternative would eliminate the need to construct the on-site sewage system, thereby 
eliminating any construction impacts associated with leachfield development.  The 
quarry operations in this alternative would continue to require public services and water 
as is the case for the proposed project, and in both cases, these impacts would be less 
than significant. 
 
Hazards and Hazardous Materials 
 
Diesel fuel and other materials needed to operate the generator and mobile equipment 
at the quarry would still be stored and used at the quarry site, but the risk of escape to 
the environment at this location is small.  The alternative eliminates the need for 
transport, storage, and use of large quantities of petrochemicals and other materials 
needed for asphalt production.  This eliminates the risk of accidental spillage or release 
of these hazardous materials from the processing facilities site.  The alternative reduces 
the transport, storage, and use of hazardous materials, thereby reducing the risk of 
escape of these materials into the environment. 
 
Land Use 
 
This alternative would be consistent with the General Plan and Zoning Ordinance.  The 
project would maintain existing land uses in the area.  The alternative would eliminate 
the possibility of processing facilities being developed on other quarry properties 
classified as Range Land, thus eliminating all the potential site-specific impacts that 
could result from development and operation of those other facilities. The alternative 
would eliminate any land use conflicts of processing facilities with rural residential and 
rangeland uses. 
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Energy 
 
The alternative would reduce existing energy use as it is expected and assumed that the 
applicant would extend PG&E electricity lines to the quarry site.  The alternative would 
reduce overall local energy usage since it would not be needed to make asphalt.  
However, asphalt would be made somewhere, so the manufacturing impact would be 
approximately the same as for the proposed project.  Because the alternative would 
result in an increase in VMT, there would be a corresponding increase in the 
consumption of diesel fuel. 
 
Other Resources 
 
Cultural resources would not be affected by development of the processing facilities. The 
alternative would make beneficial use of known mineral reserves.   
 
c. Conclusions 
 
Alternative 3 (Quarry Only) eliminates the significant and unavoidable visual impacts on 
views from Black Bart Drive and the night lighting impact.  It substantially reduces most 
other potential project impacts. Because it would not include improvements to Highway 
101, it would result in a new significant and unavoidable traffic safety impact. Despite 
this increased traffic safety impact, the overall reduction in impacts makes this 
alternative environmentally superior to the proposed project. This traffic safety impact 
could be eliminated if the County decided to approve a hybrid Alternative 3 that includes 
the same highway improvements that are required for the proposed project. 
 
The alternative would have secondary effects because it would mean that asphalt 
demand for the area would need to be met at other area quarries and/or processing 
facilities.  Production at these other facilities could have adverse site-specific effects as 
well as regional impacts including additional vehicle miles traveled, which results in 
increased emission of air pollutants and greenhouse gases and increased consumption 
of diesel fuel.  The significant project impact associated with NOx emissions would be 
greater for this alternative. 
 
The alternative meets two project objectives (operating the quarry for 30 years and at 
the expanded production rate of up to 200,000 cubic yards per year).   
 
 
4. Alternative 4 – Quarry and Temporary Asphalt Plant  
 
a. Description 
 
This alternative includes all elements of the proposed project except the asphalt 
processing facility would be issued a temporary use permit that extends for the period 
that the Willits Bypass is being constructed.  The County Zoning Ordinance (Section 
20.036.010) currently allows mineral processing "of a temporary nature and carried on in 
conjunction with, and only for the duration of a specific construction project…"  The 
installation of such a temporary facility would require County approval of a use permit.  
Based on discussions with Phil Dow of the Mendocino Council of Governments, the 
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bypass, if funding is restored, is projected to take about 4 years to construct.121 This 
alternative would include a zoning variance to allow the asphalt silo to be 75 feet high. 
The alternative would modify the proposed Mineral Processing Combining District to 
allow only temporary asphalt production for one discrete project not exceeding one 5-
year period during the 30-year permit process. Alternatively, the new zoning district 
could be eliminated (since County zoning does allow this limited processing use), and 
the time limits described in the previous sentence could be included in the Use Permit. 
The asphalt facility site would be reclaimed after 5 years consistent with the Reclamation 
Plan for the proposed project. The intent of including this alternative is to allow 
comparison of the project with an alternative that meets most of the project objectives 
but eliminates the long-term impacts from the asphalt facility. 
 
b. Environmental Impacts 
 
Geology and Soils 
 
The alternative would require the same quarry expansion as the proposed project, and, 
therefore, have the same geologic and soil impacts as the proposed project. 
 
Hydrology and Water Quality 
 
The alternative would have the same construction-related impacts as the proposed 
project (unless the asphalt plant pad can be reduced in size). The increase in runoff 
would be the same as for the proposed project.  Potential water quality impacts would be 
reduced because the petrochemicals and other materials used for asphalt processing 
would only be transported to, stored, and used on the site for 5 years (at the most) rather 
than throughout the life of the project. 
 
Biological Resources 
 
The alternative would result in the same loss of habitat as the proposed project.  The 
only difference between the proposed project and this alternative would be the potential 
reduction in water quality impacts (with corresponding impacts on salmonids and other 
aquatic species) due to the reduction in the amount of time that petrochemicals and 
other asphalt processing materials would be on the site.   
 
Traffic 
 
The project would generate the same amount of traffic as the proposed project for at 
most five years during the 30-year permit.  Asphalt haul traffic would be eliminated for 
the other 25 years. The highway improvements would be required for this alternative.  
However, as was described for the previous alternatives (see Table 5.2-1), the reduction 
in project-generated asphalt haul traffic would be replaced by an increase in the miles 
traveled annually by haul trucks serving other asphalt facilities. 
 

                                                 
121 Phil Dow, MCOG Director, personal communication, 7/10/07. 
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Air Quality 
 
The alternative would result in elimination of asphalt-related emissions for 83 percent of 
the permit period.  Residents in the area would be affected by asphalt emissions and 
odors for at most 5 years.  Potential increases in truck traffic hauling asphalt from other 
area plants would increase truck-generated emissions of pollutants and greenhouse 
gases. Otherwise, the alternative would have about the same impacts as the proposed 
project. 
 
Noise 
 
The alternative would have the same noise effects as the proposed project except that 
residents to the west of the site would only be able to hear the asphalt facility for at the 
most five years.   
 
Aesthetics 
 
The alternative would have the same visual impacts as the proposed project except that 
views from Black Bart Drive would be somewhat reduced when the silos and other 
components of the asphalt facility are removed from the site.  The lighting impact would 
also be reduced. These reductions in the scope of the project and the amount of lighting 
would reduce the two visual impacts to Black Bart Drive to a less-than-significant level. 
 
Public Services 
 
By removing the asphalt facility and the storage and use of petrochemicals needed for 
asphalt processing after 5 years at the most, the alternative would reduce the risk of a 
major fire occurring on the site and the need for fire response.  It would also reduce 
impacts as regards police response, emergency medical response, solid waste disposal, 
and schools.  Otherwise, the alternative would have the same demand for and impacts 
on public services as the proposed project. 
 
Hazards and Hazardous Materials 
 
The alternative reduces the risk of spillage of hazardous materials because the 
petrochemicals and other materials used in asphalt processing would only be on the site 
for five years at the most. 
 
Land Use 
 
This alternative would be consistent with the existing General Plan and the Zoning 
Ordinance. The alternative maintains the current possibility of asphalt processing 
facilities being developed on other quarry properties classified as Range Land, but only 
for a discrete project and for five years at the most.  It is expected that the installation of 
an asphalt plant for a maximum five-year period would occur only if a major roadway 
project (like the Willits Bypass) were being proposed. The development of temporary 
asphalt facilities at other quarries would have the same potential effects as described for 
the proposed project, though, once again, the asphalt-related impacts would be reduced 
due to the restrictions requiring a discrete project and a maximum 5-year permitted use. 
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It is also speculative that asphalt plants would be developed at other quarries (see 
Section 4.10). 
 
Energy 
 
The alternative would reduce overall local energy usage since it would not be needed to 
make asphalt for 25 years.  However, these materials would be made somewhere, so 
the overall impact would be approximately the same as for the proposed project.  Also, 
there would be additional consumption of diesel fuel due to the increase in VMT. 
 
Other Resources 
 
Cultural resources would be affected the same as for the proposed project. The 
alternative would make beneficial use of known mineral reserves. 
 
c. Conclusions 
 
Alternative 4 (Quarry and Temporary Asphalt Plant) would reduce the impacts 
associated with the making of asphalt since the asphalt plant would only be allowed to 
operate for a maximum of five years of the 30-year permit.  The main advantage of this 
alternative is that a major industrial use would not be a permanent facility in the rural 
environment. It would reduce the two significant visual impacts to Black Bart Drive to a 
less-than-significant level. It would substantively reduce noise and air quality impacts.  
 
It is possible that a smaller pad would be needed for a temporary asphalt plant.  If that 
were the case, there would be a reduction in a range of impacts, including soil erosion, 
slope stability, increased runoff, potential for water pollution, loss of native vegetation, 
and visual impacts. 
 
The alternative would be environmentally superior to the project as proposed. The 
alternative meets two of the applicant's five objectives (maintain the quarry and expand 
the maximum rate of production), and partially meets three other objectives (develop an 
asphalt facility, locate processing facilities adjacent to the quarry, and locate the project 
in a central location between Willits and Ukiah).   
 
It is possible that this alternative is economically infeasible due to the cost of developing 
the asphalt plant site and only using it for 5 years, and then reclaiming the site.  
However, absent any economic data from the applicant, this EIR considers this a 
feasible alternative.  
 
5. Alternative 5 – Project Redesign 
 
a. Description 
 
This alternative includes the project as proposed including all EIR-recommended 
mitigation measures. In addition, it includes the following two elements: 
 

• Nighttime activities will not be allowed more than 20 nights a year to serve a 
major road construction project; the County would need to authorize this 
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nighttime use.  The applicant has requested the ability to operate at night up to 
100 nights a year.  The rationale for such a request appears to be that Caltrans 
might request nighttime operations when constructing the Willits Bypass in order 
to minimize traffic congestion impacts.  However, it is speculative that nighttime 
operations would be needed for a new bypass around the City.  In fact, nighttime 
operations might be very unpopular with people living near the bypass route.  In 
any case, this alternative limits nighttime operations to 20 nights a year.  

 
• The applicant will finance their fair share of construction of at least a partial 

interchange at the project access driveway intersection. At a minimum, this 
partial interchange would include northbound on and offramps with a highway 
overcrossing; these improvements would eliminate turns in or out of the quarry 
across oncoming traffic.  Southbound turns into or out of the quarry could either 
be via the deceleration and acceleration lanes as recommended for the project in 
this EIR, or the interchange could be fully developed to also include southbound 
on and offramps.  It is expected that Caltrans would require connection of Black 
Bart Drive to this interchange. 

 
The intent of including this alternative is to allow comparison of the project with an 
alternative that meets most project objectives and further mitigates project traffic, air 
quality, and visual impacts. 
 
b. Environmental Impacts 
 
Geology and Soils 
 
The alternative would have about the same potential geologic and soil impacts as the 
proposed project. It is likely that some additional grading would be required to develop 
the highway interchange. With implementation of recommended mitigation measures, all 
geologic and soil impacts can be reduced to a less-than-significant level.  
 
Hydrology and Water Quality 
 
The alternative would have approximately the same potential hydrologic and water 
quality impacts as the proposed project. With implementation of recommended 
mitigation measures, all these impacts can be reduced to a less-than-significant level.  
 
Biological Resources 
 
The alternative would have about the same biological impacts as the proposed project, 
though the interchange could affect more vegetation and wetlands adjacent to the 
highway.  There would be a reduction in potential impacts to nocturnal wildlife, but this is 
not considered a significant impact for the proposed project. With implementation of 
recommended mitigation measures, all biological impacts can be reduced to a less-than-
significant level.  
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Traffic 
 
The alternative would generate the same amount of traffic.  The interchange would 
basically eliminate existing as well as project-generated traffic hazard impacts.  This 
would be a major benefit of this alternative. Otherwise, the alternative would have the 
same potential traffic impacts as the proposed project.  With implementation of 
recommended mitigation measures, all these impacts can be reduced to a less-than-
significant level.  
 
Air Quality 
 
The alternative would have the same potential air quality impacts as the proposed 
project.  With implementation of recommended mitigation measures, all air quality 
impacts can be reduced to a less-than-significant level except for the impact of NOx 
emissions from haul trucks.  
 
Noise 
 
By eliminating most of the nighttime production, the alternative would reduce the noise 
impacts on residents in the Ridgewood Subdivision and in the area on Highway 101 just 
north of the site.  Though the projected nighttime noise impacts on these residents would 
not be sufficiently substantial to be deemed significant, they would at times be audible to 
some residents.  This reduction in nighttime operations would all but eliminate this 
impact.  Otherwise, all noise impacts would be the same and are less-than-significant 
level.  
 
Aesthetics 
 
The alternative would have the same potential visual impacts as the proposed project 
except for the nighttime lighting impacts. The alternative would reduce the nighttime 
lighting impacts as operational lights at the processing facilities would only be on for 20 
nights a year at the most.  The security lighting would be shielded and otherwise 
mitigated.  This alternative would reduce the significant and unavoidable lighting impact 
to a less-than-significant level. The other three significant and unavoidable visual 
impacts would remain for this alternative.  
 
Public Services 
 
The alternative would have the same potential public service impacts as the proposed 
project.  With implementation of recommended mitigation measures, all public service 
impacts can be reduced to a less-than-significant level.  
 
Hazards and Hazardous Materials 
 
The alternative would have the same potential hazards impacts as the proposed project.  
With implementation of recommended mitigation measures, all hazards and hazardous 
materials impacts can be reduced to a less-than-significant level.  
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Land Use 
 
This alternative would be consistent with the existing General Plan but inconsistent with 
the Zoning Ordinance. The Range Land General Plan classification does allow 
processing of natural resources, but the Zoning Ordinance states that such processing is 
limited to the duration of a specific construction project. The alternative would cause land 
use conflicts with rangeland and rural residential uses to the west and north.  The 
alternative would result in the possibility of processing facilities being developed on other 
quarry properties classified as Range Land, with the potential for the potential site-
specific impacts that could result from development and operation of those other 
facilities, though it is speculative that processing facilities would be developed at other 
quarries (see Section 4.10). 
 
Energy 
 
The alternative would have the same potential energy demand and energy impacts as 
the proposed project (though there would be a very minor reduction due to the reduced 
need for lights for nighttime operations).  With implementation of recommended 
mitigation measures, all energy impacts can be reduced to a less-than-significant level. 
 
Other Resources 
 
The alternative would have the same impacts on cultural resources and recreation as 
the proposed project.  These impacts can be reduced to a less-than-significant level.  It 
would have the same beneficial use of mineral resources. 
 
c. Conclusions 
 
Alternative 5 (Project Redesign) reduces the significant and unavoidable visual impacts 
of night lighting of the processing facilities to a less-than-significant level.  It eliminates 
existing and future traffic safety impacts. It reduces nighttime noise impacts. It is 
environmentally superior to the project as proposed. The alternative meets all of the 
applicant's five objectives.  
 
  
6. Alternative 6  - Reduced Production  
 
a. Description 
 
This alternative allows expansion of the mining area but limits the maximum production 
rate to the existing limit of 75,000 cubic yards per year for 30 years. The alternative does 
not include the asphalt plant, Highway 101 widening, or the new combining district 
zoning.  The intent of including this alternative is to allow comparison of the project with 
an alternative that maintains existing use of the site and partially meets the applicant's 
project objectives. 
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b. Environmental Impacts 
 
Geology and Soils 
 
The alternative would have similar geologic and soil impacts relative to the quarry 
operations as the proposed project. However, because less of the site would be mined, 
there would be some reduction in impact.  There would be slope stability concerns and 
soil erosion.  However, these impacts could be mitigated.  The alternative would 
eliminate grading for highway and road improvements and the pad for the asphalt plant.  
This would eliminate unstable slope issues and soil constraints for that part of the 
project. The alternative would generate less soil erosion than the project.  
 
Hydrology and Water Quality 
 
As regards the quarry component, the alternative would have approximately the same 
runoff and water quality impacts as the project. Elimination of the other components of 
the project means elimination of potential water quality impacts from eroded soil, 
residues washed from impervious surfaces, and spilled materials. Less water would be 
required for this alternative since there would be a reduced need for dust control. It is 
also possible that less aggregate would be washed under this alternative. The hydrologic 
impacts of this alternative would be less than for the project, and they would all be less 
than significant. 
 
Biological Resources 
 
The alternative would remove vegetation within the expansion area, but less would be 
removed than under the proposed project. The alternative would eliminate impacts to 
vegetation at the asphalt processing facility, preserving true oaks in this area.  There 
would be no loss of trees due to expanding Highway 101. The stream channel adjacent 
to the access road and wetlands adjacent to Highway 101 would not be filled under this 
alternative, There would be less potential impact to nesting birds, and no impact to 
nocturnal wildlife.  More of the site would be left as natural habitat available for wildlife 
use.  The alternative would reduce all biological impacts, and they would all be less than 
significant. 
 
Traffic 
 
The alternative would generate the same amount of traffic as currently occurs. This 
would be a reduction in trips as compared to the proposed project. The traffic safety 
improvements to Highway 101 would not be made.  Existing safety hazards involving 
truck turn movements at the driveway intersection would continue. However, because 
this is a continuation of baseline conditions, there would be no new impact, and no 
mitigation would be required.  Compared to the proposed project, this alternative would 
increase the VMT on Highway 101. 
 
Air Quality 
 
The alternative would result in about the same emission of air pollutants from the 
generator, heavy equipment, and diesel haul trucks as currently occurs.  These emission 
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impacts could be mitigated to a less-than-significant level.  The alternative would not 
include the emissions of pollutants from the asphalt plant as well as from trucks hauling 
asphalt, though the reduction in these emissions would be local as it is expected that 
similar emissions would occur at other facilities in the region, plus the increase in VMT 
would result in increased emissions from haul trucks.  It is possible that regional 
emissions could be worse since the proposed project includes a contemporary asphalt 
facility with more air quality controls than older facilities in the region.  However, the 
elimination of these emissions on the Harris Quarry site will decrease air quality and 
possible health impacts to local residents living to the west and south.   
 
Noise 
 
The noise impacts from mining activities would be the same as currently occur.  This 
noise is audible at certain residences and locales on Ridgewood Ranch, but the impact 
would not exceed County noise standards.  Eliminating the asphalt plant eliminates the 
noise impacts, including nighttime noise, generated by this facility as well as noise 
generated by trucks hauling the materials within the site. 
 
Aesthetics 
 
The expanded quarry would be visible from many vantage points on Ridgewood Ranch, 
and this would be a significant and unavoidable impact of this alternative, though the 
impact would be slightly reduced as less of the hillside would be mined.  The expanded 
quarry would be visible from Highway 101, and this would be a significant and 
unavoidable impact of this alternative. 
 
The alternative would eliminate the significant and unavoidable visual impact to views 
from Black Bart Drive and the significant and unavoidable night lighting impact, and it 
would eliminate visual impacts to residents living west of the site.  The alternative 
eliminates the need for highway widening, thus preserving roadside views in the area 
where the widening would be required for the project. 
 
Public Services 
 
The demand for public services would be the same as occurs at the existing quarry. By 
removing the asphalt plant and the storage and use of petrochemicals needed for 
processing, the alternative would reduce the risk of a major fire occurring on the site and 
the need for fire response.  It would also reduce impacts as regards police response, 
emergency medical response, solid waste disposal, and schools.  The alternative would 
not require as much water. The alternative would eliminate the need to construct the on-
site sewage system, thereby eliminating any construction impacts associated with 
leachfield development.  The quarry operations in this alternative would continue to 
require public services and water as is the case for the proposed project, and in both 
cases, these impacts would be less than significant. 
 
Hazards and Hazardous Materials 
 
Diesel fuel and other materials needed to operate the generator and mobile equipment 
at the quarry would still be stored and used at the quarry site, but the risk of escape to 
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the environment at this location is small.  The alternative eliminates the need for 
transport, storage, and use of large quantities of petrochemicals and other materials 
needed for asphalt production.  This eliminates the risk of accidental spillage or release 
of these hazardous materials from the processing facilities site. 
 
Land Use 
 
This alternative would be consistent with the General Plan and Zoning Ordinance.  The 
project would maintain existing land uses in the area.  Because there would be no 
asphalt plant, the alternative would eliminate any land use conflicts between this facility 
and nearby rangeland and rural residential uses. The alternative would eliminate the 
possibility of asphalt plants being developed on other quarry properties classified as 
Range Land, thus eliminating all the potential site-specific impacts that could result from 
development and operation of those other facilities, though it is speculative that asphalt 
plants would be developed at other quarries (see Section 4.10). 
 
Energy 
 
The alternative would reduce existing energy use as it is expected and assumed that the 
applicant would extend PG&E electricity lines to the quarry site.  The alternative would 
reduce overall local energy usage since it would not be needed to make asphalt.  
However, this material would be made somewhere, so the overall impact would be 
approximately the same as for the proposed project. 
 
Other Resources 
 
Cultural resources would not be affected by development of the processing facilities. The 
alternative would make beneficial use of known mineral reserves.   
 
c. Conclusions 
 
Alternative 6 (Reduced Production) eliminates the significant and unavoidable visual 
impacts on views from Black Bart Drive and the night lighting impact. It substantially 
reduces most other potential project impacts.  It eliminates any future impacts 
associated with development of processing facilities at other quarries in the County in 
the Range Land classification.  
 
The alternative would have secondary effects because it would mean that asphalt 
demand for the area would need to be met at other area quarries and/or processing 
facilities.  Production at these other facilities could have adverse site-specific effects as 
well as regional impacts including additional vehicle miles traveled, which results in 
increased emission of air pollutants and greenhouse gases and increased consumption 
of diesel fuel. 
 
The alternative meets one (maintaining the quarry operations) of the applicant's five 
objectives.   
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7. Alternative 7 – Alternate Location 
 
a. Background 
 
In determining whether alternative locations for the project need to be considered in an 
EIR, CEQA Guidelines Section 15126.6(2)(A) provides: 
 
 The key question and first step to analysis is whether any of the significant 

effects of the project would be avoided or substantially lessened by putting the 
project in another location.  Only locations that would avoid or substantially 
lessen any of the significant effects of the project need be considered for 
inclusion in the EIR. 

 
CEQA Guidelines Section 15126.6(1) provides: 
 
 Among the factors that may be taken into account when addressing the feasibility 

of alternatives are site suitability, economic viability, availability of infrastructure, 
general plan consistency, other plans or regulatory limitations, jurisdictional 
boundaries (projects with a regionally significant impact should consider the 
regional context), and whether the proponent can reasonably acquire, control or 
otherwise have access to the alternative site. 

 
Regarding the criterion of site suitability (i.e., consistency with the project site and 
project), the Mendocino County Department of Planning and Building Services has 
determined that the site must be large enough to accommodate the expanded quarry 
and the asphalt facility, and be located with reasonable access to Highway 101 between 
the Sonoma County line and the general Willits area. 
 
The quarry that would meet these criteria is the Blue Ridge Rock Quarry located west of 
Highway 101 near the Sonoma County Line (see Impact 4.10-D where this quarry is 
described).  This quarry has adequate reserves; is currently permitted to process 75,000 
cubic yards of material per year; the aggregate is of a quality that would make asphalt 
and concrete; it has access to Highway 101; and is located in a generally undeveloped 
area.  The project could be constructed at this location.  However, the quarry is not for 
sale, plus the owner has expressed no interest in installing an asphalt facility. 
 
Environmental Impacts 
 
Site surveys were not conducted of this private business, so the precise nature of 
potential impacts of expanding a quarry operation and adding processing facilities at this 
quarry remain unknown.  The quarry is not far north of an intermittent stream, and it is 
expected that a project at this site would have similar potential for erosion and impacts to 
water quality of the Russian River.  The quarry site is fairly isolated, located east of 
Geysers Road just north of the Mendocino-Sonoma Counties boundary.  It is expected 
that a project at this site would eliminate significant visual impacts.  It would be expected 
to have less-than-significant noise impact.  Given the relative lack of residential 
development in the area, there would be less potential for land use conflicts than at the 
proposed site.  Air quality impacts would be decreased due to the reduced number of 
residents in the area.  Impacts to public services and fire hazard would be similar to the 
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proposed project.  The site has more difficult access than the Harris Quarry site, as 
trucks must negotiate a steep climb (about 800 feet elevation change) to get to the 
quarry. However, there is straightforward access to Highway 101. 
 
An expanded quarry and the addition of an asphalt plant at this site would reduce the 
significant and unavoidable impacts identified for the proposed project to a less-than-
significant level.  The alternate site would not be expected to result in new significant 
and unavoidable impacts.  However, this alternative meets none of the project 
objectives, and the site is not available for purchase by the project applicant.  Therefore, 
this alternative site is deemed infeasible.  If the County denies the proposed project (the 
No Project Alternative), then it is possible that at some point in the future the current or a 
future owner of Blue Ridge Rock Quarry might seek a similar project, but that is 
speculative. 
 
b. Segmenting the Project 
 
Several respondents to the NOP suggested alternate locations to construct the asphalt 
plant. This alternatives analysis includes an assessment of alternatives that eliminate all 
project components (Alternatives 1 and 2) as well as eliminating the asphalt plant 
(Alternatives 3 and 6).  If the County were to approve any of those alternatives, it would 
have the same effect as placing the asphalt plant at another location.  That is, if the 
applicant does not receive approval to install the asphalt facility as part of this project, 
then the applicant would have the ability to seek an alternate site(s) and seek approval 
for development of that site. Even though an alternate site for the asphalt plant is not a 
project alternative for this project, the following discussion provides the public and 
decisionmakers with information concerning where those possible sites might be located 
and what the impacts of developing those sites would be.  This survey focuses on sites 
classified and zoned as Industrial. 
 
The Multiple Listing Services (MLS) for industrial sites in the Willits, Calpella, and Ukiah 
areas, with sites being between 3 and 15 acres in size.  Three sites of sufficient size and 
zoning were identified. 
 
Ford Road Site 
 
The 20-acre site on Ford Road is east of the City of Ukiah. It is immediately adjacent to 
the old Masonite site.  The 20-acre parcel was listed in 2010 for $2,178,000. The site is 
relatively near several existing residential neighborhoods.  Urban residential 
development occurs about 1,000 feet west, 1,500 feet south, and 2,000 feet east of the 
sites. In 2004, Hot Rocks proposed an asphalt plant on North State Street less than one 
mile north of this Ford Road site.  That application was not approved by the County due 
to concerns about noise, air quality, and other impacts to residents in the area.  The 
Draft Minutes of the hearing when the project was denied state, "Several Commissioners 
expressed that the project was a good project using recycled asphalt but in the wrong 
location.  The Commission supported more separation from residential areas."  This site 
was much closer to residences than the Ford Road sites.  However, it is expected that 
there would be similar concerns from people living in the area about noise and 
particularly air quality impacts. 
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Substantive differences in impact of developing an asphalt facility at this location include: 
 
• The site is flat and would not require substantial grading as the proposed project 

requires. 
 
• The site is within the 100-year floodplain of the Russian River and would need to 

have fill placed to be above the 100-year flood elevation. 
 
• There would be potential water quality impacts from residues draining from the site 

given the close proximity of the Russian River, though these impacts could likely be 
mitigated.  The project would need to be carefully designed so that it does not flood 
and transport pollutants to the river. 

 
• The site does not contain sensitive biological resources. 
 
• Access would be via Ford Road to North State Street and to Highway 101. 

Aggregate haul trucks would access the site and leave empty to return to whatever 
quarry is serving the facility, and asphalt haul trucks would travel to and from the site. 
Intersections along North State Street in this area, including intersection with the 
Highway 101 ramps are congested.  Adding aggregate haul trucks and asphalt haul 
trucks would exacerbate congestion in this area.  In the future access could be via an 
extension of Orchard Avenue to the north.  However, trucks would still need to use 
North State Street to access Highway 101.  This alternative site would have more 
traffic impacts than the proposed project. 

 
• The site is quite visible from Highway 101 and development of an asphalt plant at 

this location would have visual impacts on northbound Highway 101 drivers.  
Currently, views include vacant land on the abandoned Masonite site and open land 
to the east. 

 
• The site is sufficiently distant from residential development that noise would not be 

expected to be a significant effect. 
 
• The project would emit air emissions similar to those described from the project. Air 

quality modeling was not prepared for this site. However, it is likely that at least some 
local residents will be concerned about these emissions. 

 
• The increased hauling required by this alternative site would increase the emissions 

of diesel pollutants and greenhouse gases. 
 
• The project would be served by the Ukiah Valley Fire Protection District.  The site is 

not within a water district, so it would need to annex to the Millview County Water 
District (which is currently under a hookup moratorium) or develop an on-site well. 

 
• The alternative would not conflict with the existing surrounding uses.  However, 

depending on the final Ukiah Valley Area Plan adopted by the County early next 
year, it could conflict with proposed future uses (including commercial and residential 
development on the old Masonite site) and residential uses on portions of the Brush 
Street Triangle to the southwest. 
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An asphalt facility at this site would substantially decrease project construction impacts.  
It would eliminate the significant visual impacts, though the impact to views from 
Highway 101 might remain significant.  It appears that the site meets the 
recommendation of several Planning Commissioners that at the hearing on the site on 
North State Street that there be a separation of the facility from residences, though 
whether the separation is sufficient remains speculative.  The alternative would 
substantially increase traffic impacts, due to the need to use the congested North State 
Street corridor.  So, if the County adopts one of the earlier project alternatives that 
eliminates the asphalt facility from the proposed site, this Ford Road parcel is a site the 
applicant could consider. 
 
East Willits 
 
There is a 7.1-acre site located on North Lenore Street within the City of Willits.  The 
property was listed in 2010 for $473,500. It is in an industrial area.  
 
The Willits Planning Director has stated that a project that is consistent with the zoning, 
General Plan, and all other applicable requirements and that satisfies needed 
environmental findings, would be considered by and could be approved by the City.122 
However, in the past the City has not approved asphalt plant applications within the City. 
In 1988, Mendocino Paving sought approval of an asphalt plant on Cropley Lane.  The 
plant was heavily protested and an EIR was required.  The application was withdrawn. In 
1999, Harwood Investments sought approval of a concrete plant on Cropley Lane.  The 
application was withdrawn because the applicant felt the conditions of approval were too 
expensive to implement. 
 
Calpella 
 
There is an available 18.9-acre site at 6301 North State Street in Calpella.  This former 
lumber yard was listed in 2010 for $1,500,000.  While the area to the north and east is 
used for industrial purposes, the site is immediately opposite residential development to 
the south and the center of Calpella is about 700 feet to the south. The Waldorf School 
of Mendocino is 300 feet distant and the Calpella Elementary School is about 1,200 feet 
distant from the site.  The principal advantages of this site is that it is flat and historically 
has been used for industrial purposes.  There would be few impacts associated with 
developing the site.  The site also has excellent access to Highway 101 with primarily 
vineyards and industrial development along the access road (North State Street).  
Highway improvements would not be needed to serve the project at this locale. 
 
The principal disadvantages of the site are associated with its proximity to residential, 
retail commercial, and educational uses.  Noise and visual impacts would likely be 
significant to nearby residents.  Emissions of air pollutants and toxic contaminants could 
be significant given the proximity to residences and schools.  It is expected that local 
residents, schools, and businesses would be quite opposed to such a facility at this site. 
 

                                                 
122 Alan Falleri, personal communication, February, 2011. 
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Highway 101 Right-of-Way 
 
One of the commenters on the original DEIR requested analysis of an alternative that did 
not include an asphalt plant on the project site.  It would include a temporary asphalt 
facility within the Highway 101 right-of-way to serve the asphalt requirements of 
constructing the Willits Bypass.  This alternative would include County approval of one of 
the earlier alternatives that did not include the asphalt facility (Alternatives 1, 2, 3, or 6).  
It is speculative what impacts such a temporary facility would cause, since the location of 
the facility is unknown.  It is possible that a site could be found that meets Cal Trans’ 
access requirements while being distant from sensitive receptors.  However, the impacts 
of developing such a site remains speculative. 
 
c. Conclusions 
 
There is no feasible alternative site for the project as a whole.  If the County decided to 
approve an alternative that did not include the asphalt facility, then there are alternative 
sites the applicant could seek to purchase and get approval for operation of an asphalt 
facility. However, all these sites are more urbanized (despite having industrial land use 
designations) than the proposed site and could result in land use conflicts with 
residential neighbors living in the area.  Development of these sites would have their 
own environmental effects, including more significant traffic impacts for the possible 
alternate sites in Willits and Ukiah than for the proposed project site. It is entirely 
possible that there are other available sites that were not listed on the Multiple Listing 
Service.  However, most land designated Industrial is within or near Ukiah, Calpella, and 
Willits.  In almost all cases, these lands are near existing residential development.123  
 
The County could not approve an asphalt plant at any of these sites as part of this EIR.  
A separate application would need to be submitted, and it would need to undergo its own 
detailed environmental review. If the County believes that an alternate site for the 
asphalt plant is preferable, then it can approve one of the earlier alternatives that 
eliminates the asphalt plant.  The earlier discussions indicate that all alternatives that 
eliminate the asphalt facility are environmentally superior to the proposed project. 
 
8. Comparison of Alternatives 
 
There are 8 alternatives under consideration: the 7 alternatives discussed above and the 
project as proposed. Table 2-1 presented earlier in this report compares the impact 
significance for the project and the alternatives.  
 
Alternative 1 (No Project – No Further Development) is the environmentally superior 
alternative as it eliminates all site-specific impacts and allows immediate reclamation of 

                                                 
123 A commenter on the original DEIR asked a series of questions about how much effort went 
into identifying alternative sites.  The EIR preparers requested information on available sites from 
seven local realtors and reviewed the on-line MLS listings for the target area. It is possible that 
there may be other sites that are available and meet the criteria of size and land use designation.  
However, CEQA does not require an EIR to identify every possible alternate site.  In addition, if 
other feasible sites are identified during the public review of this DEIR, they will be addressed in 
the Final EIR.  
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the existing quarry, even though it would somewhat increase regional traffic, air quality, 
climate change, and energy use impacts. 
 
CEQA requires that a second environmentally superior alternative be identified if the 
environmentally superior alternative is the no project alternative (i.e., Alternatives 1 or 2).  
Alternative 6 (Reduced Production) would be the environmentally superior alternative 
among the remaining alternatives.  Alternative 6 eliminates two of the five potentially 
significant impacts of the project. It substantially reduces many other impacts, though it 
would somewhat increase regional traffic, air quality, climate change, and energy use 
impacts.  This alternative meets 1 of the 5 project objectives. 
 
The following list ranks the alternatives.  Alternative 1 is environmentally superior while 
the project as proposed is the least "superior:" 
 
Alternative 1 No Project – No Future Development 
Alternative 2 No Project – Future Development Consistent with Land Use Classification 
Alternative 6 Reduced Production 
Alternative 3 Quarry Only 
Alternative 4 Quarry and Temporary Asphalt Plant 
Alternative 5 Project Redesign 
Project as Proposed 
 
If the County determines that the Alternative Location alternative (Alternative 7) is 
superior, then it would select one of the other alternatives that eliminates the asphalt 
plant on the proposed site. 
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6.0 REPORT PREPARERS, BIBLIOGRAPHY, AND PERSONS  
 CONTACTED 

 
Report Preparers 

 
This report was prepared under the direction and guidance of the Mendocino County 
Department of Planning and Building Services: Ignacio Gonzalez, Director and John Speka, 
Project Planner.  The report was prepared under contract between the County of Mendocino 
and Leonard Charles and Associates. The following firms and individuals assisted in the 
report preparation: 
 
Leonard Charles and Associates 
 Leonard Charles, Ph.D.  
 Lynn Milliman, M.A. 
 Jacoba Charles, M.A. and M.S. 
 
North Coast Resource Management – Biological Resources 
 Jennifer Bartolomei 
 Estelle Clifton, R.P.F. 
 
Questa Engineering Corporation – Geology and Hydrology 
 Jeff Peters, Principal/Director Planning & Environmental Services 
 Chien Wang, Project Engineer 
 Will Hopkins, C.E.G and Registered Geologist 
 Michael Harris, Geologist 
 
Illingworth & Rodkin, Inc. - Noise 
 Richard B. Rodkin, P.E. 
 Michael S. Thill 
 Jordan L. Roberts 
  
Crane Transportation Group - Traffic 
 Mark Crane, P.E., Principal 
 
Bill Popenuck – Air Quality and Greenhouse Gas Emissions 
 Bill Popenuck 
 Gregory Darvin (Atmospheric Dynamics) 
 
Visual Impact Analysis (VIA) – Photosimulations 
 Harry Benke, Principal 
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Proposed Mineral Processing Combining District 



Language revisions included per redline version submitted 01-14-2011 

Mineral Processing Combining District  

 

Mendocino County Zoning Code Provision Proposed for Adoption 

 

 

Proposed Amendment to Mendocino County Zoning Code, Chapter 20.040.0. 

 

Sec. 20.040.010 Combining Districts. 

 

In addition to the districts enumerated in Section 20.040.005 combining districts may be 

established and designated as follows: 

 

“AH”  Special Airport Height Combining District; 

“C”  Cluster Combining District; 

“FP”  Special Flood Plain Combining District; 

“IS”  Isolated Service Combining District; 

“L” Special Minimum Lot Size Combining District; 

“MP”  Mineral Processing Combining District: 

“PD”  Planned Development Combining District;  

“P”  Plan Combining District; 

“SH”  Special Hazards Combining District;  

“SS”  Seismic Study Combining District. 

 

 

Proposed Amendment to Mendocino County Zoning Code, Chapter 20.036. 

 

Sec. 20.036.010  Mining and Processing. 

 

The mining and processing use type refers to places or plants primarily devoted to surface or 

subsurface mining of metallic and nonmetallic materials, geothermal development, oil or gas 

together with essential processing of only nonmetallic mineral products.  Except where conducted 

within a Mineral Processing Combining District, and subject to the requirement for a major use 

permit, all such processing shall be of a temporary nature and carried on in conjunction with, and 

only for the duration of a specific construction project (except that portable screening and 

crushing equipment need not be related to a specific construction project).  The sale of additional 

materials may he allowed for other off-site uses where such materials do not exceed ten percent 

(10%) of that volume specified for the primary construction project.  Typical places or uses 

include borrow pits, gravel bars, rock quarries, oil and gas drilling rigs, or portable crushing, 

screening, washing, and mixing plants. (Ord. No. 3639 (part), adopted 1987) 

 

Proposed Additional Sections to Mendocino County Zoning Code, Chapter 20.134. 

 

Sec. 20.134.005  Intent 

 

This combining district is intended to allow, in limited circumstances, the processing of mineral 

resources near the site of extraction. Since mineral extraction must take place on the physical site 

where the minerals naturally occur, special controls are needed to minimize conflicts with other 

land uses.  The Mineral Processing Combining District functions as an “overlay district”. 

 



Language revisions included per redline version submitted 01-14-2011 

Sec. 20.134.010 Regulations for ‘‘MP” Mineral Processing Combining District. 
 

(A) Objectives: The operation of asphalt and concrete batch plants shall he allowed on properties 

within the Mineral Processing Combining District, subject to the issuance of a major use permit. 

“Asphalt and concrete batch plants” are defined as machinery used to process raw gravel, sand, 

and other materials into either hot asphalt or ready—mix concrete. [May retain this definition 

here or move to another section] 

 

(B) Locational Requirements: The Mineral Processing Combining District shall only be applied 

to areas with an R-L zoning designation (See Chapter 20.060). The Mineral Processing 

Combining District shall not be applied to: 

 

(1) Land within any area of special flood hazard established in Section 

20.120.010(A), 

 

(2) Land incorporated into Agricultural Preserves under Williamson Act contract. 

 

(C) Designation: The Mineral Processing Combining District shall be designated by the symbol 

(MP) on the County Land Use Plan. 

 

(D) Development Standards: 

 

(1) The operation of asphalt and concrete batch plants shall be limited to areas within 

one—half mile of surface mining activities that have vested rights or a permit to mine 

from the County. 

 

(2) The general building height limitations for R-L districts shall not apply to mineral 

processing equipment located within a Mineral Processing Combining District. Instead, 

asphalt silos and other mineral processing equipment are subject to the seventy-five (75) 

foot height limitation provided in Section 20.1 52.025(C). 

 
(3) When mining activity ceases, the mineral processing use must cease within one year. 

 

(4)  When approving an MP overlay the County may include a condition of approval 

requiring the permittee to remove the MP zoning overlay upon expiration of the mining 

use permit. 

 

(5) The batch plant site shall be reclaimed. 

 

(E) Required Information: A Mining/Reclamation Plan describing the phasing of reclamation, in 

relation to the phases of the mining operation, shall be submitted for land areas which are to be 

included within a Mineral Processing Combining District. 

 

Sec. 20.146.015 Uses Subject to a Use Permit. 

 

In addition to the use types specified as uses subject to a use permit by the zoning district with 

which the “MP” combining district is combined, the onsite use of asphalt and concrete batch 

plants shall also be permitted upon issuance of a major use permit. 

 



Language revisions included per redline version submitted 01-14-2011 

Proposed Amendments to Mendocino County Zoning Code, Chapter 20.152. 

 

Sec. 20.152.025 Height Exceptions. 

 

(A) Radio and television aerials and antennae, and similar utility structures and necessary 

mechanical appurtenances for private reception, may be built and used to a height not more than 

twenty-five (25) feet above the height limit established for the district in which the structures are 

located, provided, however, that no such structure in excess of the allowable building height shall 

be used for any commercial or advertising purposes or any communication transmissions. Wind 

generators and their associated towers may be built and used to a height of one hundred (100) feet 

as measured from the ground to the highest point of the system. 

 

(B) Additional heights for public utility structures may be permitted upon approval by the 

Planning Commission. Height limitations provided herein shall not apply to electric transmission 

lines and towers. 

 

(C) Asphalt silos, and other mineral processing equipment located within Mineral Processing 

Combining Districts may be built and used to a height not more than seventy-five (75) feet as 

measured from the ground to the highest point of the equipment. 

 

(D) The above height limitations shall be subject to laws and regulations of the State and 

Federal Government.  And in no case may the height of any of the above structures 

exceed the airport height restrictions set forth in the “A-H” zoning district. (Ord. No. 

3639 (part), adopted 1987) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Background Biological Data 



Table of Special Status Plants Known to Occur in the Project Area 
 

Scientific Name 
Common Name 

 
Status Associated Habitat Blooming 

period 

Suitable 
Habitat 

In Project 
Area 

Alisma 
gramineum 
Narrow-leaved 
water-plantain  

CNPS; 2.2 
S1S2 
G5 

Marshes and swamps 
(assorted shallow 
freshwater)  
390 - 1800 meters 

June-August Possible 

Arctostaphylos 
canescens ssp. 
sonomensis  
Sonoma 
manzanita  

CNPS; 1B.2 
S2.1 
G3G4T2 
 

Chaparral, lower montane 
coniferous forest/ sometimes 
serpentinite; 180 - 1675 
meters 

January-
June 

Possible 

Arctostaphylos 
stanfordiana ssp. 
raichei 
Raiche’s 
manzanita  

CNPS; 1B.1 
S2? 
G3T2? 

chaparral, lower montane 
coniferous forest (openings)/ 
rocky, often serpentinite; 450 
- 1000 meters 

February-
April 

Possible 

Astragalus 
agnicidus 
Humboldt milk-
vetch  
 

CNPS; 1B.1 
State; 
Endangered 
S2.1 
G2 

broadleaved upland forest, 
North Coast coniferous 
forest/ openings, disturbed 
areas/ sometimes; 180 - 800 
meters roadsides 

April-
September 

Possible 

Boschniakia 
hookeri 
Small 
Groundcone 

CNPS; 2.3 
S1S2 
G5 

North coast coniferous 
forest; 90-885 meters 

April-August Yes 

Carex comosa 
Bristly sedge  

CNPS; 2.1 
S2? 
G5 

Marshes and swamps (lake 
margins), wet places, coastal 
prairie, valley and foothill 
grassland; 0 - 625 meters 

May-
September 

No 

Ceanothus 
confusus  
Rincon Ridge 
ceanothus  

CNPS; 1B.1 
S2.2 
G2 

Closed-cone coniferous 
forest, Chaparral, 
Cismontane woodland/ 
volcanic or serpentinite; 75 - 
1065 meters   

February-
June 

No 

Cryptantha 
excavate 
Deep-scarred 
Cryptantha 

CNPS; 1B.3 
S2.2 
G2 

Cismontane woodland (sandy 
or gravelly);  
100-500 meters 

April-May Possible 

Erythronium 
revolutum 
Coast fawn lily  

CNPS; 2.2 
S3 
G4 

Bogs and fens, Broadleaved 
upland forest, North Coast 
coniferous forest/ mesic, 
streambanks 
0 - 1325 meters 

March-July 
(Aug) 

Possible 



Fissidens 
pauperculus 
Minute pocket-
moss 
 

CNPS; 1B.2 
S1 
G1G2 

North Coast coniferous 
forest, damp coastal soils 
10 - 1024 meters 

N/A Possible 

Fritillaria roderickii 
Roderick’s fritillary  

CNPS; 1B.1 
S1.1 
G1Q 
State; 
Endangered 

Coastal bluff scrub, coastal 
prairie, valley and foothill 
grassland 
15 - 400 meters 

March-May Possible 

Gilia capitata ssp. 
pacifica 
Pacific gilia  

CNPS; 1B.2 
S2.2? 
G5T3T4 

Coastal bluff scrub, coastal 
prairie, chaparral (openings), 
valley and foothill grassland;  
5 - 869 meters 

April-August Possible 

Hemizonia 
congesta ssp. 
congesta 
Pale Yellow 
Hayfield Tarplant  

CNPS; 1B.2 
S2S3 
G5T2T3 

valley and foothill grassland/ 
sometimes roadsides 
20 - 560 meters 

April-
November 

Yes 

Hesperolinon 
adenophyllum 
glandular western 
flax  

CNPS; 1B.2 
S2.3 
G2 

Chaparral, cismontane 
woodland, valley and foothill 
grassland/ serpentinite; 150 - 
1315 meters  

May-August Possible 

Lasthenia burkei  
Burke’s goldfields  

CNPS; 1B.1 
S1.1 
G1 
State; 
Endangered 
Federal; 
Endangered 

Meadows and seeps 
(mesic), vernal pools; 15 - 
600 meters  

April-June Possible 

Limnanthes bakeri 
Baker’s 
meadowfoam  

CNPS; 1B.1 
State; Rare 
S1.1 
G1 

Meadows, Marshes and 
Swamps (freshwater), Valley 
and foothill grassland 
(vernally mesic), Vernal 
pools; 175 - 910 meters 

April-May Possible 

Lotus 
formosissimus 
Seaside Lotus 

CNPS; 4.2 
S3.2 
G4 

Broadleafed upland forest, 
coastal bluff scrub, closed-
cone coniferous forest, 
cismontane woodland, 
coastal prairie, coastal 
scrub, meadows and seeps, 
marshes and swamps, north 
coast coniferous forest, 
valley and foothill 
grassland/wetlands, 
roadsides. 0-700 meters 

March-July Possible 



Monardella villosa 
ssp. globosa 
Robust 
monardella  

CNPS; 1B.2 
S2.2 
G5T2 

Broadleaved upland forest 
(openings), chaparral 
(openings), cismontane 
woodland, coastal scrub, 
valley and foothill grassland; 
100 - 915 meters 

June-July 
(August) 

Yes 

Navarretia 
leucocephala ssp. 
bakeri  
Few-flowered 
navarretia  

CNPS; 1B.1 
S2.1 
G4T2 
 

Cismontane woodland, lower 
montane coniferous forest, 
meadows and seeps, valley 
and foothill grassland, vernal 
pools/ mesic; 5 -1740 meters  

March-July Possible 

Piperia candida 
White-flowered 
Rein Orchid 

CNPS; 1B.2 
S3.2 
G3 

Broadleafed upland forest, 
lower montane coniferous 
forest, north coast coniferous 
forest/ sometimes 
serpentinite 
30-1310 meters 

May-
September 

Yes 

Plagiobothrys 
lithocaryus 
Mayacama 
popcorn-flower 

CNPS; 1A 
SH 
GH 

Valley and foothill grassland, 
cismontane woodland/ mesic, 
chaparral; 300 - 450 meters  

April-May Possible 

Pleuropogon 
hooverianus 
North Coast 
semaphore grass  

CNPS; 1B.1 
S1.1 
G1 
State; 
Threatened 

Broadleaved upland forest, 
meadows and seeps, North 
Coast coniferous forest/ 
open areas, mesic 
10 - 671 meters 

April-June Possible 

Potamogeton 
epihydrus ssp. 
nuttallii 
Nuttall’s 
pondweed  

CNPS; 2.2 
S2.2? 
G5T5 

Marshes and swamps 
(assorted shallow 
freshwater); 369 - 2172 
meters 

July-
September 

No 

Sanguisorba 
officinalis 
Great burnet 

CNPS; 2.2 
S2.2 
G5? 

Bogs and fens, broadleafed 
upland forest, meadows, 
marshes and swamps, North 
Coast coniferous forest, 
Riparian forest/ often 
serpentinite 
60 - 1400 meters 

July-
October 

No 

Thermopsis 
robusta 
Robust false 
lupine 

CNPS; 1B.2 
S2.2 
G2Q 

Broadleafed upland forest, 
North Coast coniferous 
forest; 150-1500 meters 

May-July Yes 

Tracyina rostrata 
Beaked tracyina 
 

CNPS; 1B.2 
S1S2.2 
G1G2 

cismontane woodland, valley 
foothill and grassland; 90 - 
790 meters  

May-June Yes 



 
Usnea longissima 
Long-beard lichen  

S4.2 
G4 

North Coast coniferous 
forest, broadleaved upland 
forest.  Grows in the 
“Redwood zone” on a variety 
of trees.  
0-610 meters 

N/A Possible 

Viburnum 
ellipticum 
Oval-leaved 
viburnum  

CNPS; 2.3 
S2.3 
G5 

Chaparral, cismontane 
woodland, lower montane 
coniferous forest;  
215 - 1400 meters 

May-June Possible 

Viola adunca 
dog violet 

N/A coastal prairie, meadows 
edges of forest habitats 9-
3500 meters 

- No 

 



PLANT Species Observed on the Project Site 
Scientific Name  Common Name  Family 
   
Overstory   
Acer macrophyllum bigleaf maple Aceraceae 
Aesculus californica California Buckeye Hippocastanaceae 
Arbutus menziesii Pacific madrone Ericaceae 
Fraxinus latifolia Oregon ash Oleaceae 
Lithocarpus densiflorus var. 
densiflorus 

tanoak Fagaceae 

Pseudotsuga menziesii var. 
menziesii 

Douglas-fir Pinaceae 

Quercus agrifolia California live oak Fagaceae 
Quercus garryana  Oregon white oak Fagaceae 
Quercus kelloggii black oak Fagaceae 
Quercus wislizenii interior live oak Fagaceae 
Umbellularia californica California-bay Lauraceae 
Mid-layer   
Adenostoma fasciculatum chamise Asteraceae 
Arctostaphylos manzanita ssp. 
glaucescens 

manzanita Ericaceae 

Baccharis pilularis coyote brush Asteraceae 
Ceanothus cuneatus var. cuneatus buckbrush Rhamnaceae 
Ceanothus integerrimus deer brush Rhamnaceae 
Cercocarpus betuloides mountain mahogany Rosaceae 
Cornus nuttallii dogwood Cornaceae 
Corylus cornuta hazelnut Betulaceae 
Eriodictyon californicum yerba santa Hydrophyllaceae 
Garrya fremontii silktassel Garryaceae 
Gaultheria shallon salal Ericaceae 
Heteromeles arbutifolia toyon Rosaceae 
Holodiscus discolor oceanspray Rosaceae 
Mimulus aurantiacus orange bush monkey-flower Scrophulariaceae 
Rosa sp. rose Rosaceae 
Salix lasiolepis willow Salicaceae 
Symphoricarpos mollis creeping snowberry Caprifoliaceae 
Toxicodendron diversilobum poison-oak Anacardiaceae 
Vaccinium ovatum evergreen huckleberry Ericaceae 
Vaccinium parvifolium red huckleberry Ericaceae 
Ground-layer   
Achillea millefolium common yarrow Asteraceae 
Adenocaulon bicolor trail plant Asteraceae 
Adiantum aleuticum five-fingered fern Pteridaceae 
Agrostis sp. bent grass Poaceae 
Aira caryophyllea European hairgrass Poaceae 
Aira elegantissima elegant European hairgrass Poaceae 
Allium sp. onion Liliaceae 
Anagallis sp. pimpernel Primulaceae 



Scientific Name  Common Name  Family 
Anagallis arvensis  scarlet pimpernel Primulaceae 
Anaphalis margaritaceae pearly everlasting Asteraceae 
Anthoxanthum odoratum sweet vernal grass Poaceae 
Asarum caudatum wild ginger Aristolochiaceae 
Athyrium filix-femina lady fern Dryopteridaceae 
Avena fatua wild oat grass Poaceae 
Bellis perennis English daisy Asteraceae 
Berberis nervosa   dwarf Oregon-grape Berberidaceae 
Blechnum spicant deer fern Blechnaceae 
Briza maxima rattlesnake grass Poaceae 
Briza minor rattlesnake grass Poaceae 
Bromus diandrus  ripgut grass Poaceae 
Bromus hordeaceus soft chess Poaceae 
Calochortus amabilis golden globelily Liliaceae 
Camassia quamash camas Liliaceae 
Cardamine californica California toothwort or milk 

maids 
Brassicaceae 

Carex sp. sedge Cyperaceae 
Carex leptopoda sedge Cyperaceae 
Centaurium erythraea common centaury Gentianaceae 
Cerastium arvense field chickweed Caryophyllaceae 
Chlorogalum pomeridianum ssp. 
pomeridianum 

soap plant Liliaceae 

Cirsium vulgare bull thistle Asteraceae 
Clarkia purpurea ssp. quadrivulnera clarkia Onagraceae 
Conium maculatum Poison hemlock Apiaceae 
Convolvulus sp. bindweed Convolvulaceae 
Cynosurus echinatus hedgehog dogtail grass Poaceae 
Cyperus eragrostis nut-sewdge Cyperaceae 
Dactylis glomerata orchard grass Poaceae 
Danthonia californica  California oatgrass Poaceae 
Daucus pusillus  American wild carrot Apiaceae 
Dichelostemma capitatum ssp. 
capitatum 

Blue dicks Liliaceae 

Echinochloa crus-galli Barnyard grass Poaceae 
Eleocharis sp. spikerush Cyperaceae 
Elymus aristatus wild rye Poaceae 
Elymus glaucus bluegrass Poaceae 
Equisetum arvense common horsetail Equisetaceae 
Erodium sp. storksbill Geraniaceae 
Euphorbia sp. spurge Euphorbiaceae 
Festuca idahoensis Idaho fescue Poaceae 
Filago gallica narrow-leaved filago Asteraceae 
Fragaria vesca  wood strawberry Rosaceae 
Galium sp. bedstraw Rubiaceae 
Geranium dissectum cut-leaved geranium Geraniaceae 
Geranium molle dovefoot geranium Geraniaceae 
Gnaphalium sp. Cudweed Asteraceae 



Scientific Name  Common Name  Family 
Hieracium albiflorum white hawkweed Asteraceae 
Hierochloe occidentalis vanilla grass Poaceae 
Holcus lanatus Velvetgrass Poaceae 
Hordeum sp. Barley Poaceae 
Hypochaeris radicata hairy cat’s-ear Asteraceae 
Iris douglasiana Douglas iris Iridaceae 
Juncus bolanderi Bolander’s rush Juncaceae 
Daucus carota Queen Anne's lace Apiaceae 
Juncus ensifolius rush Juncaceae 
Juncus bufonius common toad rush Juncaceae 
Juncus effuses common rush Juncaceae 
Juncus patens rush Juncaceae 
Lathyrus vestitus wood pea Fabaceae 
Linanthus bicolor baby stars Polemoniaceae 
Linanthus parviflorus false babystars Polemoniaceae 
Linum bienne western blue flax Linaceae 
Lolium perenne perennial ryegrass Poaceae 
Lonicera hispidula var. vacillans  honeysuckle Caprifoliaceae 
Lotus corniculatus birdfoot trefoil Fabaceae 
Lotus purshianus var. purshianus Spanish clover Fabaceae 
Lythrum hyssopifolia hyssop loosestrife Lythraceae 
Lythrum sp. loosestrife Lythraceae 
Madia exigua small tarweed Asteraceae 
Madia gracilis slender tarweed Asteraceae 
Madia madioides woodland madia Asteraceae 
Madia sativa madia Asteraceae 
Medicago lupulina bur clover Fabaceae 
Melica sp. Oniongrass Poaceae 
Mentha pulegium pennyroyal Lamiaceae 
Navarretia squarrosa skunkweed Polemoniaceae 
Navarretia sp. navarretia Polemoniaceae 
Nemophila heterophylla small-flowered nemophila Hydrophyllaceae 
Osmorhiza occidentalis sweet ciciely Apiaceae 
Oxalis oregano redwood sorrel Oxalidaceae 
Plantago erecta foothill plantain Plantaginaceae 
Plantago lanceolata English plantain Plantaginaceae 
Poa annua  bluegrass Poaceae 
Polystichum munitum sword fern Dryopteridaceae 
Polypodium sp. polypody fern Polypodiaceae 
Prunella vulgaris var. lanceolata self-heal Lamiaceae 
Pteridium aquilinum var. pubescens western bracken fern Dennstaedtiaceae 
Ranunculus californicus California buttercup Ranunculaceae 
Ribes sp. Gooseberry Grossulariaceae 
Rubus discolor Himalayan blackberry  
Rubus leucodermis white-stemmed raspberry Rosaceae 
Rubus parviflorus thimbleberry Rosaceae 
Rubus ursinus California blackberry Rosaceae 
Rumex acetosella sheep sorrel Polygonaceae 



Scientific Name  Common Name  Family 
Rumex sp. Dock Polygonaceae 
Rumex crispus  curly dock Polygonaceae 
Sanicula crassicaulis Pacific snakeroot Apiaceae 
Scirpus microcarpus small-flowered bulrush Cyperaceae 
 Scutellaria californica California Skullcap Lamiaceae 
Sidalcea diploscypha fringed sidalcea Malvaceae 
Sidalcea malachroides maple-leaved checkerbloom Malvaceae 
Silene gallica windmill pink or common catchfly Caryophyllaceae 
Smilacina racemosa branched Solomon’s seal Liliaceae 
Stachys sp. hedge nettle Lamiaceae 
Stellaria media common chickweed Caryophyllaceae 
Trientalis latifolia Pacific star flower Primulaceae 
Trifolium albopurpureum common Indian clover Fabaceae 
Trifolium dubium little hop clover Fabaceae 
Trillium ovatum western trillium Liliaceae 
Trillium sp. trillium Liliaceae 
Trifolium sp. clover Fabaceae 
Typha latifolia Cattail Typhaceae 
Vancouveria hexandra northern inside-out flower Berberidaceae 
Veronica americana American brooklime Scrophulariaceae 
Vicia sp. vetch Fabaceae 
Viola sempervirens evergreen violet Violaceae 
Vulpia myuros var. hirsuta foxtail fescue Poaceae 
Whipplea modesta yerba de selva Philadelphaceae 
Woodwardia fimbriata chain fern Blechnaceae 
Wyethia glabra mule-ears Asteraceae 
Zigadenus fremontii var. fremontii Fremont’s death camas Liliaceae 
 



APPENDIX D. SPECIAL STATUS WILDLIFE SPECIES

Common Name            
Scientific Name Status General Habitat/Special Features/Range Breeding Season 

[Peak Activity]
Potential to 

Occur

Invertebrates

Pomo Bronze Shoulderband 
(Snail) Helminthoglypta 
arrosa pomoensis

EN           
(Mendocino 
Co.)

Found under redwoods, in heavily-timbered redwood 
canyons near the coast of Mendocino County, Ca. N

Fishes

Chinook Salmon - California 
Coastal  ESU       
Oncorhynchus tshawytscha

FT

Most spawn in the mainstem of large rivers, they will 
also use smaller streams with sufficient water flow. 
Spawning generally occurs in shallow riffle areas of 
main streams or rivers. Optimal temperatures between 
10-15° C.  Due to their size they are able to spawn in 
larger gravel than most other salmon. 

Fall            
(Spawning)      N

Coho Salmon - Central 
California Coast ESU 
Oncorhynchus kisutch

FT                 
SE

Generally spawn in smaller streams than Chinook 
salmon. Spawning sites are typically at the heads of 
riffles or tails of pools in loose, silt-free, course gravel 
with nearby cover for spawning adults. Juveniles 
prefer deep, well-shaded pools with ample overhead 
cover, and are often associated with undercut banks, 
logs, and other woody debris in pools or runs.

Fall            
(Spawning)      N

Steelhead - Central California 
Coast DPS        
Oncorhynchus mykiss irideus

FT

Occur in small streams and tributaries with cool, well 
oxygenated water available year-round.  Optimum 
temperature requirements generally 39-56°F. Mostly 
use gravel for spawning; must be permeable with 
minimum sand/silt, to keep eggs well oxygenated.  Fry 
emerge and move to shallow, protected areas of stream 
margins. 

Spring 
(Spawning) N

Amphibians

Foothill Yellow-legged Frog   
Rana boylii CP, CSSC

A variety of habitats (valley-foothill hardwood, mixed 
conifer, mixed chaparral, & coastal scrub) with small 
permanent streams, with a rocky substrate. Feed on 
aquatic & terrestrial insects & invertebrates. Eggs are 
attached to emergent vegetation in permanent pools.  

March - May N

Reptiles

Northwestern Pond Turtle 
Clemmys marmorata 
marmorata

CP, CSSC, 
BLM, USFS 

A variety of habitats, with permanent or nearly 
permanent water. Omnivorous, feed on aquatic plant 
material, invertebrates, fish, frogs. Require basking 
sites. Eggs deposited in soil with fairly high humidity.  

N

Ringneck Snake         
Diadophis punctatus USFS 

Common in open, relatively rocky areas within valley-
foothill, mixed chaparral, and annual grass habitats.  
Forage on the surface and under surface objects taking 
earthworms, salamanders (especially Slender 
salamanders (Batrachoseps )), treefrogs, small lizards, 
and small snakes. Use rotting logs, woodpiles, stable 
talus, and small holes. In courtship, males appear to 
bite female at neck ring.

April - July      
(Eggs laid)      
Aug. - Oct. 
(Hatching) 

L-M



Common Name            
Scientific Name Status General Habitat/Special Features/Range Breeding Season 

[Peak Activity]
Potential to 

Occur

Birds

Osprey                               
Pandion haliaetus CSSC, CDF 

Mixed conifer forests with fish-bearing waters, 
including rivers, lakes, bays, estuaries and surf zones. 
Prey mostly on fish. Uses large snags and open trees 
for nesting. Platform stick nests typically located 
within 1/3-mi. of water.  

March - Sept. N

Golden Eagle                       
Aquila chrysaetos

CFP, CSSC, 
BLM, CDF

Rolling foothills, mountain areas, sage-juniper flats, 
desert. Prey mostly on lagomorphs and rodents.  Needs 
open terrain for hunting.  Nests on cliffs and large trees 
in open areas.  

Jan. - August 
[March - July] L

Northern Harrier                      
Circus cyaneus CSSC

Flat or hummocky open areas of tall dense grasses and 
shrubs. Prey mostly voles, other small mammals, birds, 
frogs. Hunts from low perches, or by flying close to 
the ground. Nests on ground in shrubby vegetation, 
usually at marsh edge. 

April - Sept.     
[June - July] N-L

Northern Goshawk                   
Accipiter gentillis

CSSC, 
USFS, CDF

Uses dense, mature conifer and deciduous forests, 
interspersed with meadows, openings, and riparian 
areas. Nests typically in densest part of a stand; in trees 
greater than 12-in. diameter and nest generally built 
below the canopy in fork of large branch. Preferred 
prey are birds (robin to grouse in size); will prey on 
small mammals. Snags and dead-topped trees are often 
used for observation and prey-plucking perches. 

April - May N

Sharp-shinned Hawk                
Accipiter striatus CSSC

Forested habitats, with nearby openings and water. 
Nesting occurs in dense even-aged conifer stands; nest 
typically against trunk or in crotch of large branch, 
usually within 300-ft. of water. Hunting habitat is 
woodland openings, hedgerows, brushy pastures and 
shorelines. Prey mostly birds. 

April - August 
[May - June] M-H

Cooper's Hawk                         
Accipiter cooperii CSSC

Patchy wooded habitat with nearby water. Usually nest 
in second-growth conifer stands near streams. Cover is 
utilized to approach and attack prey; prey mostly birds, 
small mammals. 

March - August 
[May - July] M-H

American Peregrine Falcon     
Falco peregrinus FE, CE, CDF 

Uses bodies of water in open areas with cliffs and 
canyons nearby for cover and nesting.  Prey mostly on 
birds (in flight).  Nest is a scrape on depression or 
ledge in open area.  Breeds near wetlands, lakes, rivers 
or other water sources on high cliffs banks, dunes and 
mounds.  Nests are scrapes on a depression or ledge.  
Man-made structures used; abandoned raptor nests and 
tree cavities occasionally used. 

March - late Aug. N-L

Prairie Falcon                        
Falco mexicanus CSSC

Uncommon resident/migrant along the inner Coast 
Ranges and Sierra Nevada. Perennial grasslands, 
rangeland, open mountains, and some agricultural 
fields. Nests in open terrain with canyons, cliffs, & 
rock outcrops, usually within ¼ mi. of water. Forage in 
open terrain, on small mammals, birds, reptiles.

Feb. - Sept.      
[April - August] L



Common Name            
Scientific Name Status General Habitat/Special Features/Range Breeding Season 

[Peak Activity]
Potential to 

Occur

Northern Spotted Owl            
Strix occidentalis caurina

FT, CSSC, 
BLM, USFS, 
CDF

Mature multi-layered mixed conifer, redwood and 
Douglas-fir forests with a permanent water source and 
suitable nesting sites. Prefer narrow, steep canyons 
with north-facing slopes. Prey mostly on small 
mammals. Nests in cavities or broken tops of large 
trees or snags.  A pair may use the same breeding site 
for 5 to 10 years, although not breed every year. 
Sensitive to habitat destruction and fragmentation.  

March - June    
[April - May]

N          
(NSO #560 
located over 
1.5-mi. from 

PA )

Purple Martin                   
Progne subis CSSC

Rare summer resident in no. CA. Valley foothill, 
montane hardwood, hardwood-conifer, and riparian 
habitats. Breeding habitat is old-growth, multi-layered 
open forests and woodlands with snags. Nests in old 
woodpecker cavities, human-made structures. Feed on 
insects, hawked in flight. 

April - August   
[June] L

California Thrasher                  
Toxostoma redivivum FT

Chaparral habitat and riparian thickets, especially with 
California blackberry and wild grape, and having 
dense canopy and openings near ground. Feed mostly 
on insects, spiders, terrestrial invertebrates. Nest built 
inside large shrub or scrubby tree.  

L

Yellow Warbler                       
Dendoica petechia CSSC

Uncommon to common migrant in northern CA. Open 
to medium-density woodlands and forests. Deciduous 
riparian areas, during the breeding season. Feed on 
insects & spiders. Nest in an open cup, in a deciduous 
sapling or shrub; tall trees adjacent to nest used for 
singing and foraging.  

April - August 
[June] N-L

Yellow-breasted Chat              
Icteria virens CSSC

Riparian woodland understory habitat, with dense, 
brushy thickets and tangles near water. Willow thickets 
used for cover; dense shrubs at ground level, along a 
stream, are used for nesting. Gleans insects & spiders 
from shrubs and low tree foliage.  

May - August 
[June] N-L

Mammals

Yuma Myotis                  
Myotis yumanensis BLM

Optimal habitats include open forests and woodlands. 
Closely tied to water for foraging and drinking. Feed 
on wide variety of small flying insects by echolocation.
Roosts in buildings, mines, caves, or crevices.  
Emerges soon after sunset.  Apparently hibernates; 
probably makes local or short migrations (elevation) to 
suitable hibernacula. 

Fall            
(Breeding)      

late-May - June 
[early June] 
(Birthing) 

L

Long-eared Myotis           
Myotis evotis BLM

Found in nearly all brush, woodland, and forest 
habitats from sea level to at least 9,000 ft, but 
coniferous woodlands and forests are preferred. Feeds 
over water and open habitat, and uses denser 
woodlands and forests for cover and reproduction. 

L

Western Red Bat           
Lasiurus blossevillii USFS

Winter along coast; some move inland in summer, 
where sexes separate zonally. Feeds over a variety of 
habitats (grassland, shrubland, open woodland, forest, 
cropland). Summer roost in tree foliage in woodlands 
and mixed conifer forests. Avoids caves/buildings 
during summer/winter. Young are born and perch 
among tree foliage. Not found in desert areas.  

L



Common Name            
Scientific Name Status General Habitat/Special Features/Range Breeding Season 

[Peak Activity]
Potential to 

Occur

Townsend’s Big-eared Bat     
Corynorhinus townsendii

CSSC, BLM, 
USFS

Mesic habitats, with caves, mines, tunnels or buildings 
for roosting. Gleans small moths from brush or trees 
along habitat edges. Very sensitive to disturbance of 
roosting sites, which are the most critical limiting 
factor.

Nov. - Feb. 
(Breeding)      
May - June 
(Birthing)

L-M

Pallid Bat                    
Antrozous pallidus

CSSC, BLM, 
USFS

Variety of habitats, including grasslands, shrublands, 
woodlands, and mixed conifer forests. Roosts in rocky 
outcrops, cliffs, and crevices. Forages in open habitats, 
1-3mi. from day roost, on a variety of large hard-
shelled insects & beetles. Very sensitive to disturbance 
of roosting sites.

Oct. - Feb. 
(Breeding)      
April - July      

[May - June] 
(Birthing) 

L-M

Sonoma Tree Vole                   
Arborimus pomo CSSC

Rare to uncommon; mainly restricted to fog belt along 
coast from Sonoma Co. to Oregon border. Mature 
Douglas-fir & montane hardwood conifer forests. 
Specializes on Douglas-fir & grand fir needles; needle 
resin ducts are removed, remaining part is eaten. May 
use resin ducts to line large, dome-shaped nest made of 
fir needles.

N-L        
(Two 

occurences 
within 1-mi. 

of PA)

Pacific Fisher                     
Martes pennanti CSSC, USFS

Preferred habitat includes large areas of mature, dense 
conifer forest stands, and deciduous-riparian areas, 
with snags and greater than 50% canopy cover. 
Cavities in large trees, snags, logs, rocky areas, & 
logging slash provide suitable cover; hollow logs and 
snags are especially important. Prey on rabbits, mice, 
porcupines, squirrels and mountain beaver.  

March - May N



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Background Traffic Data 



Background Data on Methodology and Assumptions Used for the Traffic Analysis 
 
1. Projected Local Roadway System Base Traffic Volumes 
 
Caltrans District 1 has projected that volumes on U.S.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, and 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 U.S.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.  A 2030 horizon year has also been developed for analysis purposes, 
which is beyond current Caltrans and County of Mendocino forecasting and beyond the 
typical 20-year forecasting horizon.  In order to project traffic volumes for 2030, 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. Base 
volumes for each horizon year are presented in the W-Trans report. 
 
2. Projected Quarry Base Permit Traffic Volumes 
 
Analysis of future year circulation system operation takes into account the peaking 
characteristics of both the local roadway traffic volumes as well as traffic levels 
associated with quarrying operations. 
 
a. Quarry Traffic Seasonal Variation 
 
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.  Based upon input from the applicant as well as EIRs for other 
quarry expansions, October has the highest level of production – see Table 1. 
 
b.  Local Roadway Traffic Seasonal Variation 
 
Traffic levels on U.S.101 vary significantly throughout the year.  Findings from the 
closest Caltrans count station to the project site are presented in Table 2. 
 
As seen in Table 2, the month of July has the highest percentage of annual average 
traffic volumes.  The relationship between the data presented in Tables 1 and 2 are 
shown graphically in Figure 1 and indicates the annual variation in production of the 
Quarry together with the variations in traffic volumes on U.S.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. 
 
c. Assumptions to Determine Quarry Truck Levels (Base or Base + 

Project (“Project”)) 
 
i. Bulking Factor 
 
When a solid cubic yard of material is processed, it yields a larger volume of gravel 
because the gravel 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 gravel is 
processed, it increases in volume by a factor of approximately 1.24 compared to solid 
rock. 
C 
ii. Truck Capacity 
 
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 1 and 2 are shown in Figure 3 and indicate the annual variation in 
production of the Quarry together with the variations in traffic volumes on U.S.101 as a 
percentage of average production and volume.  Using the relationship between average 
and peak Quarry production, 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.  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 11 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.  Table 3 
summarizes the factors used to project Quarry truck trips. 
 

Table 1 
Monthly Production 

Percentage for Year Percentage for Year Month 

Aggregates AC 

Month 

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% 

 
Source:  W-Trans Updated Supplemental Traffic Impact Analysis for the Harris Quarry, January 27, 2010 
 



 
 

Table 2 
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 
 
Source:  W-Trans Updated Supplemental Traffic Impact Analysis for the Harris Quarry, January 27, 2010 
 
 

Table 3 
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 

 
Source:  W-Trans Updated Supplemental Traffic Impact Analysis for the Harris Quarry, January 27, 2010 
 
 
d. 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 that would be expected 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.  Base average and peak daily truck 
generation assumptions were based on the projected Quarry production for the months 
of July, which experiences the highest average traffic volume on U.S.101, and for 
October when U.S.101 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. 
 
Based upon this production level and the monthly production factors presented in 
Table 1, hourly truck trips into and out of the Harris Quarry site were projected for the 
average and peak July and October periods (see Table 4).  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 were projected to occur on any given day with as many as two deliveries arriving 
during a single hour.  To ensure a conservative analysis, one inbound and one outbound 
truck trip were added to each hour between 7:00 AM and 4:00 PM.  Turning movements 
at the project access are shown in the W-Trans study.  As shown in Table 4, it is 
projected that Harris Quarry at the currently permitted 75,000 cubic yards of mixed 
material would generate 84 two-way truck trips on an average day in July (42 in and 42 
out), with 114 two-way truck trips during a peak day in July (57 in and 57 out).  In 
October, Harris Quarry would generate an average of 104 two-way truck trips per day 
(52 in and 52 out), with 150 two-way truck trips on a peak day (75 in and 75 out).  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 4 
Truck Trips for Permitted Production (75,000 cy Mined) 

July October 
Average Day Peak Day Average Day Peak Day 

Time 

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 
 
Source:  W-Trans Updated Supplemental Traffic Impact Analysis for the Harris Quarry, January 27, 2010 
 



 
Employees are generally expected to arrive at approximately 6:00 AM and leave at 
approximately 5:00 PM.  Under existing conditions, the Quarry employs 8 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.  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 to 5:45 PM analysis 
period, so a total of 8 outbound personal vehicle trips was added to that analysis period. 
 
3. Speed Change Lanes 
 
a. Warrant Methodology 
 
The need for turn acceleration and/or deceleration speed change lanes on U.S.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 



 
 
 
The following pages include the following prepared by W-trans for the applicant” 
 

1. The January 27, 2010 “Updated Supplemental Traffic Impact Analysis for the 
Harris Quarry” that was prepared for the applicant. 

 
2. The April 7, 2010 “Addendum to the Updated Supplemental Traffic Impact 

Analysis for the Harris Quarry.” 
 

3. A Februay 2011 Erratum to the reports. 
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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 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 
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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 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 
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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. 
 
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 
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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 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 
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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 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 
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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. 
 
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 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 
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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. 
 
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 
 
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 
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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 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 
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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. 
 
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 
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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 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. 
 
• 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. 
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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. 
 
 
 
 
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 
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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. 
 
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) 
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LOS A Æ 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 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 
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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 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 than 3.2 seconds of average 
delay.  Detailed LOS calculations for average and peak production levels are provided in 
Appendix H. 
 



 
Updated Supplemental Traffic Impact Analysis for the Harris Quarry – County of Mendocino 

5/9/11Page 16  

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 
 
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 
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 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. 
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 
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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. 
 
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 driveway’s proximity to Black Bart Drive.  Additionally a northbound 
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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. 
 
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 
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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 
 
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. 
 
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. 
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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 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 
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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. 
 

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/Acceleratio
n 

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: 
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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. 
 
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 
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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. 
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.
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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. 
 
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. 
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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 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. 
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• 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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April 7, 2010 
 
Mr. Pat Allen 
Northern Aggregate, Inc. 
P.O. Box 1566 
Willits, CA 95490 
 
Addendum to the Updated Supplemental Traffic Impact Analysis 
for the Harris Quarry 
 
Dear Mr. Allen; 
 
Whitlock & Weinberger Transportation (W-Trans) has recently completed the Updated 
Supplemental Traffic Impact Analysis for the Harris Quarry in the County of Mendocino.  As part 
of the analysis, we completed an analysis of Vehicle Miles Traveled (VMT) associated with 
County-wide aggregate distribution based upon quarries that are likely to distribute within 
Mendocino County, which includes all quarries located in Mendocino County as well as quarries 
within neighboring parts of Sonoma County, Humboldt County and Lake County.  This analysis 
was completed for existing conditions and projected conditions with the Harris Quarry 
expansion; however, it did not include the currently proposed Kunzler Quarry to be located north 
of Ukiah since it is still in the application process and has not yet been approved.  We have 
been asked to provide an analysis with the Kunzler Quarry included in the VMT analysis. 
 
A review of the Draft Environmental Impact Report for the Kunzler Quarry revealed that an 
analysis of that project’s impact on VMT was not conducted.  A new scenario, “Harris Quarry 
Project plus Near Term Cumulative” was developed in addition to the Base Permit and Project 
scenarios already analyzed using the same assumptions for the Kunzler Quarry as were applied 
to the Harris Quarry project.   
 
The Kunzler Quarry site is located just north of the City of Ukiah, the largest population center in 
Mendocino County.   In general quarries provide more aggregate to population centers that are 
closer to the quarry and correspondingly fewer trips 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.  The number of trips and VMT from each quarry to each 
population center fulfilling the demand for aggregate within the County was calculated.  
Calculations are enclosed that should be considered part of 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 as well as 
including the Near Term Cumulative increase in production, 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 in truck trips per year between the three 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.  
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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.  Approval of the Kunzler Quarry 
together with the increased production at the Harris Quarry will not reduce the number of haul 
trips but will result in approximately 1.51 million vehicle miles traveled annually from all quarries, 
which is about 931,000 fewer VMT by aggregate haul trucks.   
 
Although the number of aggregate haul trips is equivalent, the total VMT decreases because the 
Harris Quarry as well as the proposed Kunzler Quarry are 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.  These results are 
summarized in Table 8A, which is enclosed. 
 
The proposed Kunzler Quarry would not produce asphalt concrete (AC) so this potential project 
did not affect the VMT calculation for AC production.  For consistency with the report, VMT 
results for AC production are provided in Table 8A; however, this addendum does not change 
those results.  Overall the Harris Quarry  project has the potential to decrease the total VMT 
associated with hauling aggregate and AC within Mendocino County by approximately 183,500 
VMT annually.  When coupled with the near term cumulative increase in aggregate production 
associated with Kunzler Quarry, the two projects have the potential to reduce Countywide VMT 
for aggregate and AC distribution by 1.08 million miles annually. 
 
It is anticipated that VMT related to aggregate demand will increase in the future as population 
and demand for aggregate increases in Mendocino County and the relationships developed 
based upon 2000 population data will remain valid in the future.  As the demand for aggregate 
increases, while production levels within Mendocino County remain constant, the shortfall will be 
filled by out-of-County sources with these trips having greater travel distances, resulting in 
higher VMT overall.  Conversely, the expansion of the Harris Quarry together with cumulative 
near term increase in production will result in fewer VMT in the future as a greater portion of the 
total demand will be met by quarries within Mendocino County and less by out-of-County 
sources. 
 
The increased aggregate production with  the Harris Quarry project and the near term 
cumulative increase  in regional aggregate production will reduce the need to import aggregate 
into the County as more of the demand will be met by local sources.  However, this increase in 
aggregate production will not be expected to eliminate the need to import aggregate to meet 
current and future demand, but importation of aggregate will be significantly reduced and the 
local quarries will come closer to fulfilling the need for these products in Mendocino County. 
 
Thank you for asking us to provide these services and we hope that this information addresses 
fully addresses VMT impacts for Harris Quarry.  Please feel free to call if you have any 
questions. 
 
Sincerely, 
 
 
 
Tony Henderson, EIT 
Assistant Transportation Engineer 
 
 
 
Allan G. Tilton, PE 
Senior Associate 
 
AGT/tdh/MEX047.L3 
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Enclosure: Revised VMT Gravity Model Calculation (Revised Appendix F) 
Table 8A – Vehicle Miles Traveled Summary 

 
Copy:  Ms. Cathy McKeon, Rau and Associates
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Table 8A 
Vehicle Miles Traveled Summary 

Quarry 
Aggregate VMT 

Base Permit Project Project plus Near 
Term Cumulative 

Change In 
VMT 

 Annual 
Trips 

Annual 
VMT 

Annual 
Trips 

Annual 
VMT 

Annual 
Trips 

Annual 
VMT 

 

Harris 3,719 98,761 7,550 225,263 9,420 355,943 257,182 
Davis Pit 3,721 322,636 3,579 318,899 970 96,567 -226,069 
Keithly Ranch 4,959 415,506 4,747 401,631 1,303 126,538 -288,968 
DNA River 1,240 145,695 1,209 144,970 217 28,896 -116,799 
Cooks Humboldt 992 133,202 973 129,297 177 22,617 -110,585 
Ford Gravel 9,920 287,671 8,096 236,262 9,649 372,762 85,091 
Ten Mile 2,480 75,480 2,018 58,816 2,693 74,219 -1,261 
Pieta 2,481 109,033 2,058 89,771 2,070 61,471 -47,562 
Layton Rock 2,480 69,650 2,088 47,997 2,463 61,471 -8,179 
Cooks Valley 2,480 329,488 2,420 319,171 513 65,387 -264,101 
Wisley Ranch 744 25,178 591 19,419 814 25,373 195 
Coal Mine 1,241 108,060 1,199 104,864 353 28,241 -79,819 
Syar Healdsburg 2,449 326,041 2,412 319,551 447 65,321 -260,720 
Kunzler 0 0 0 0 7,845 130,187 130,187 
Total 38,936 2,446,401 38,940 2,415,911 38,934 1,514,993 -931,408 
Plant (AC VMT)        
Harris 0 0 2,644 85,621 2,644 85,621 85,621 
Granite 7,499 284,767 5,444 183,063 5,444 183,063 -101,704 
Baxman 1,718 71,146 1,815 61,089 1,815 61,089 -10,057 
Bodean/Syar (Santa 
Rosa) 

2,501 445,239 1,816 318,347 1,816 318,347 -126,892 

Total  11,718  801,152 11,719  648,120 11,719  648,120 -153,032 
Project Total 50,654 3,247,553 50,659 3,064,031 50,653 2,163,113 -1,084,440 
Note: VMT = Vehicle miles traveled 
 
 



 

Errata for Updated Supplemental Traffic Impact Analysis for the Harris Quarry 
for the County of Mendocino 
5/9/11 

Errata 1 – Page 28, Table 17 should read: (red text indicates change) 

Table 17 
US 101/Black Bart Drive Project Level of Service Calculations – Peak Production 

9-10 AM 11 AM-noon 1:15-2:15 PM 4:45-5:45 PM Condition Production 
Period 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 C 
 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 
 



 

Errata 2 – Page 10, Table 6 should read: (red text indicates change) 

Table 6 
Trip Generation Assumptions with Proposed Project 

Percent of Annual in: Source Annual 
Production July October 

Material Processed    
Material Mined 200,000 cy n/a n/a 
Increased Material Volume by Bulking 48,000 cy n/a n/a 
Recycle Material Imported 10,000 cy 9.4% 12.2% 
Total Material Processed 258,000 cy   
Material Distributed    
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 Material Distributed 258,000 cy   

 
Errata 3 –Appendix C, Page 1, last section should read: 

Project – Annual Production 

 

 

 
Errata 4 – The attached pages are to be added to Appendix G. 
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The Harris Quarry is located approximately seven (7) miles south of Willits and 19 miles 
north of Ukiah.  The Pacific Ocean lies approximately 25 miles to the west of the Quarry.  
The quarry sits at an elevation of 1,850 feet above mean sea level (MSL) with the top of 
the quarry hill at 2,345 meet MSL.  Terrain in the immediate vicinity of the Harris Quarry 
is varied with terrain features that exceed the height of the Harris Quarry.  Towards the 
west, Irene Peak rises up to 2,700 feet MSL while towards the east; Laughlin Range rises 
to heights exceeding 3,200 feet MSL. Phase I of the project will remove material from 
the southern edge of the hill, but the base elevation of the quarry will remain the same at 
1,850 feet MSL.  Phase II will lower the quarry floor to 1,750 MSL and the final phase 
(Phase III) will further lower the quarry floor to 1,650 feet MSL. The project site lies at 
the summit of the valley pass (Ridgewood Summit) that decreases in elevation towards 
the south and southeast.  The valley pass is bounded by terrain on both sides until it 
reaches the Redwood Valley. 
 
The principal topographical features in the project region between Willits Valley and the 
coast are the northwest to southeast oriented ridges and canyons.  Maximum elevations 
are found along the eastern boundary and range from about 4,500 to 7,500 feet.  Black 
Butte and Anthony Peak are prominent mountains with elevations of more than 6,500 feet. 
Gently sloping terraces ranging from 100 to 700 feet in elevation are found a few miles 
inland from the coast.  The relatively flat valley of Willits is located in the mountainous 
part of the basins.  Terrain in the vicinity of the project site ranges from 1,400 feet MSL 
upwards to over 3000 feet MSL.  Terrain to the west, northwest, and southwest are made 
up of ridges and mountains that that are equal to or exceed the height of terrain at the 
project site.  Terrain to the east, northeast, and southeast is significantly higher. 
  
These large scale topographical features between the ocean and the project area modify 
the coastal weather conditions in a large way. The project area is in a transition zone 
between the coastal areas and the northeastern interior sections of Mendocino County.  
Some periods in the Willits Valley may be dominated by air masses characteristic of the 
coastal areas while at other times, the air masses of the interior zones may dominate.  It 
does appear that coastal winds reach inland to Willits, but this air mass is greatly 
modified by the large-scale (mesoscale) terrain features as it moves inland.  This is 
evidenced by the dramatic changes in air temperature, wind speed, and wind direction 
from that of the coastal observations and are a product of differential heating (or cooling 
during winter months or at night), a significant wind speed decrease due to frictional 
effects, and a change in wind direction that are all forced by the northwest/southeast 
oriented ridges and canyons. 
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On an annual basis, winds along the coastal waters are a direct effect of the Pacific High, 
which is a large-scale high pressure zone located offshore.  Inland winds appear to also 
be indirectly affected by the Pacific High.  Local topography can influence the direction 
of these winds through direct channeling.  Topography can also influence the generation 
of a sea breeze circulation through the generation of localized pressure gradients.  Hills 
and valleys near a coastline may generate or accentuate the sea breeze if southerly facing 
slopes or inland valleys heat up more than surrounding coastal land.  Once the sea breeze 
begins, hills, valleys, and ridges can dramatically affect its direction through forced 
channeling in a manner that is identical to the flow of winds from the Pacific High. The 
fairly strong low-level marine inversion, predominant along the coastal areas, also aids in 
the steering effects, forcing the sea breeze around hills rather than over them. During the 
winter months, some of the winds experienced in the project area are from drainage 
winds that occur during the nighttime hours.  This type of wind is caused by cooler, 
denser air that descends to lower elevations through the effects of gravity.  These winds, 
although of generally low wind speed, are forced by terrain as they flow down valleys 
and canyons.  Thus, Pacific High winds and terrain induced flows can either be channeled 
directly due to predominant terrain features or be forced through pressure channeling 
from the generation of localized sea breezes.  
 
Typically, during periods of stable atmospheric conditions and during periods of 
inversions, the atmosphere is resistant to vertical displacement.  Buoyancy forces will try 
to return vertically displaced air parcels to their original level even if such restoration 
causes winds to go around rather than over a mountain, which can cause the generation of 
strong winds.  The Willits Valley is often subjected to stable atmospheric conditions and 
inversions, especially during the fall and winter months and possibly during nighttime 
hours.  Thus, the area has a predominant complex pattern of winds being steered by 
large-scale terrain features with winds moving up/down canyon as well as around and 
sometimes over terrain. 
 
Atmospheric circulations resulting from airflow over and around hills and mountains 
exist on many length scales, ranging from planetary waves (>1000 km) to minor 
perturbations over very small obstacles (< 5 km).  Clearly the size of a given circulation 
(measured in terms of horizontal length) is frequently related to the size of the hill or 
mountain (called a forcing obstacle), but atmospheric conditions, particularly wind speed 
and stability, also play an important role.  Thus, these terrain-induced circulations are 
partly due to forcing by mesoscale hills and partly due to atmospheric mechanisms that 
produce mesoscale circulations. In the presence of these large scale terrain features, the  
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smaller obstacles effects on winds and weather is often lost in the effects from the 
broader scale terrain. 
 
Terrain on the east side of the Willits valley may block the wind flow from penetrating 
further east.  The resultant wind flow based on the blocking effects of the eastern terrain, 
may move down-valley to form a small convergence zone in the southern end of the 
Willits valley.  Winds may then move down the Ridgewood Summit towards Redwood 
Valley.  It appears that the general winds in the Willits valley, especially the southern 
zone of the valley are predominately controlled by the mesoscale terrain features that 
exist on the east and west sides of the valley.  No one terrain feature, other than the 
broad-scale northwest to southeast oriented ridges and canyons appear to moderate or 
control the winds and temperatures in the valley. 
 
The proposed project, located near Ridgewood Summit, will require the removal of the 
top and southern portions of this existing small-scale terrain feature.  The maximum 
height of the terrain feature of 2,345 feet MSL will be lowered by several hundred feet.  
Below the area of disturbance, the northern portion is not expected to change.  Winds 
approaching Ridgewood Summit from the north during periods of convergence are 
already being channeled by the numerous larger scale terrain features on both sides of the 
Summit. The removal of the top and southern portions of the hill is not expected to cause 
any perceived changes in wind direction or wind speed in areas south or north of 
Ridgewood Summit since the larger scale terrain features around the project site are the 
predominant wind forcing (controlling) mechanisms is the area.  Thus, no impacts to 
local weather are expected to occur.  



 
 

EIR Air Quality Analysis  
 

The following describes the methodology used for the EIR air quality analysis. 
 

Methodology 
 
The proposed project involves the expansion of the Harris Quarry and construction an 
asphalt plant.  Operation of the quarry will remain essentially the same but the annual 
allowable production rate will increase from 75,000 cubic yards per year (168,750 tons 
per year) to a maximum of 200,000 cubic yards per year (450,000 tons per year).  Once 
processed, the 200,000 cubic yards will yield about 248,000 cubic yards of loose 
material.  The project will also import about 10,000 cubic yards of material for recycling 
(primarily concrete and asphalt).  The total amount of aggregate produced by the project 
will be about 258,000 cubic yards of loose material. 
 
Currently, all the quarry production is trucked off site for sales or to Willits to the 
applicant's concrete processing facility.  With the project, about 37,200 cubic yards of 
aggregate and sand will be trucked to the concrete facility in Willits and about 58,280 
cubic yards will be used by the new asphalt plant.  The remainder, about 162,500 cubic 
yards, will be available for off site sales. 
 
For the project, additional quarry processing or mobile equipment will not be required to 
achieve the production increase. However, as the quarry operations move further away 
from the processing site, 100 foot conveyors will be added to move the rock from the 
quarry face to the processing equipment.  It is anticipated that one conveyor will need to 
be added every 10 years.  Quarry operations will occur for more days per year than they 
currently operate and the quarry processing equipment will be operated at higher 
production rates, up to 400 tons per hour.  The average hourly production rate will 
increase from about 217 tons per hour to about 300 tons per hour. 
 
As part of the project a new paved internal haul road will be constructed to access the 
quarry and asphalt plant. This will replace the existing unpaved quarry access road.  
This will reduce dust emissions from the existing access road.  A high-efficiency street 
sweeper will be used keep the paved areas clean and reduce particulate emissions. 
 
Emissions from the proposed project will be generated at the quarry and asphalt plant, in 
addition to emissions from mobile sources operating at the project site and while 
traveling off site.  On-site emission sources at the quarry include stationary, mobile, and 
fugitive sources.  The stationary sources at the quarry include one large diesel generator 
(2,012 hp), two small diesel generators (22 hp and 30 hp), and sources associated 
primarily with quarry processing facility; a feeder, primary jaw crusher, two secondary 
cone crushers, three screens, conveyors, stacking conveyors, and one wash plant (in 
place, but non-operational).  Emissions from these sources are minimized by use of 
water/foam spray systems on the crushers and at transfer and processing points to 
reduce any dust generated.   
 
Other emission sources at the quarry include fugitive dust from quarry maintenance and 
excavation activities and aggregate loading into haul trucks via loaders.  On-site mobile 



equipment includes one bulldozer, three loaders (two in operation and one for spare 
use), one excavator, one Skidsteer, one rock drill rig, and one water truck used for dust 
suppression by watering the roads and work areas.  Currently, the haul trucks traveling 
on the unpaved access road to the quarry and in the quarry area where the trucks are 
loaded and weighed also generate fugitive dust.  These areas will be paved as part of 
the proposed project.  Dust control at the quarry is achieved by watering work areas and 
roadways, and by wetting surge and storage piles to maintain adequate moisture to 
minimize airborne particulates.  Exhaust emissions are also generated by the mobile 
sources.   
 
The addition of the asphalt plant will introduce new equipment and emission sources to 
the project site. These facilities, as well as the quarry production increase, will require 
permitting through the MCAQMD and compliance with all MCAQMD regulations.  The 
MCAQMD will require the use of Best Available Control Technology (BACT) for the new 
facility equipment.  The evaluation and final determination of the required emission 
control equipment will be determined during the permitting process.  While the applicant 
has proposed emission control equipment to meet BACT requirements, the MCAQMD 
may require additional or alternative emission control that are more effective than those 
proposed.   This air quality analysis is based on the applicant’s proposed emission 
control equipment. Thus, emissions and impacts from the proposed project may be 
lower than those evaluated if the MCAQMD requires more stringent emission controls. 
 
Emission sources for the proposed asphalt and concrete plants include the following: 
 

• A diesel-fueled countercurrent rotary asphalt dryer using a low-NOx burner 
and pulse jet baghouse to reduce PM emissions; 

• Asphalt oil storage tanks; 

• A diesel-fueled hot oil heater; 

• Asphalt storage silos and truck load-outs, controlled by a Blue Smoke system 
or similar device; 

• General activity for a front-end loader serving the asphalt plant;  

• General activity areas trucks for carrying aggregate, asphalt oil and asphalt; 

• Fugitive dust sources generating PM10 and PM2.5 (i.e., material delivery to 
ground storage, material transfer to conveyor, and material transfer to  
storage) at the asphalt plant; 

• Paved roads and surfaces generating PM10 and PM2.5 emissions from 
trucks and mobile equipment. 

 
A new loader, dedicated to handling materials at the asphalt plant, will be added as part 
of the project. 
 
Emission of CO, NOx, VOCs, PM10, and PM2.5 were estimated based on hourly, daily 
and annual production rates, and expected hours of operation for the quarry and asphalt 
plant.  Emissions of fugitive dust, quarry processing equipment, and the asphalt plant 
equipment were calculated using the U.S. EPA’s AP-42 Compilation of Air Pollutant 
Emission Factors. Asphalt plant toxic air contaminant emissions were also calculated 
using AP-42 emission factors.  Exhaust emissions from the on-site mobile equipment at 
the quarry and processing site were calculated using emission factors from the CARB’s 
OFFROAD2007 emissions model.  Haul truck exhaust emissions were estimated using 



the CARB’s on road emissions model, EMFAC2007.  The emission factors used and the 
resulting emission estimates are shown in detail in this appendix. 
 
In addition to estimating criteria pollutant and toxic air contaminant emissions from 
project operations, emissions of carbon dioxide were estimated.  Carbon dioxide is the 
primary GHG that will be emitted from fuel combustion associated with project sources.  
Other GHGs will be emitted but in minor amounts.  The emission calculations are 
included with the criteria pollutant calculations in this appendix. 
 
As part of the health risk assessment, air quality dispersion modeling was used to 
estimate hourly and annual average toxic air contaminant concentrations from the  
quarry under baseline production levels and from the proposed project.  Concentrations 
were calculated in areas of identified sensitive receptors. The sensitive receptor areas 
included in the modeling were the Church of the Golden Rule, the Golden Rule Mobile 
Village, residents in the Black Bart Road area and the old commercial area at Black Bart 
Road and Highway 101, and at the Mendocino CAL FIRE Headquarters north of the site 
and on the east side of Highway 101.  Figure 3.6-1 shows the quarry and asphalt plant 
sites, property boundary, and sensitive receptor locations where concentrations were 
calculated.   
 
Air quality dispersion modeling was conducted using the EPA’s Industrial Complex – 
Short Term model (ISCST3) atmospheric dispersion model.  The ISCST3 model is a 
steady-state, multiple source Gaussian dispersion model designed for use with emission 
sources situated in complex terrain where ground elevations can exceed the emission 
source heights.  It can simulate the dispersion of pollutants from a variety of emission 
source types, including point, area, volume, and line sources, such as those associated 
with the proposed project.  The ISCST3 model uses hourly meteorological data 
consisting of wind vector, wind speed, temperature, stability class, and mixing height.  
The model assumes there is no variability in meteorological parameters over a 1-hour 
time period, hence the term steady state.  
 
Meteorological data from a monitoring station in Willits for February 1, 2004 to January 
31, 2005 were used with the ISCST3 model.  This monitoring station was located at the 
former Apex/Remco chrome plating facility in Willits.  It was operated in accordance with 
U.S. EPA protocols between April 2003 and July 2005 (a description of the 
meteorological data collection is at the end of this appendix).  Rural dispersion 
coefficients were selected because the area consists of open space and lightly 
developed land uses.  The Willits meteorological monitoring site is about 4.7 miles 
northwest of the project site and is the closest meteorological monitoring station to the 



project area.1  A wind rose illustrating prevailing wind speeds and directions during 
February 1, 2004 to January 31, 2005 is shown at the end of this appendix. 
 
Emissions from the diesel generators, asphalt plant dryer baghouse stack, and hot oil 
heater were modeled as point sources.  Emissions from the asphalt silo, truck load-out, 
and exhaust emissions from the loader at the asphalt plant were modeled as volume 
sources. Exhaust and fugitive dust emissions (for crystalline silica) from off-road mobile 
equipment at the quarry and quarry processing equipment were modeled as area 
sources.  Emissions from haul trucks on the unpaved haul road (existing quarry 
operations) were modeled as line sources comprised of a series of volume sources.  
Exhaust emissions from haul trucks traveling within the project site and while off site on 
Highway 101 were also modeled as line sources.   
 
The results of the modeling were used as input to CARB’s Hotspots Analysis and 
Reporting Program (HARP) model to calculate potential cancer risks and non-cancer 
acute and chronic health effects for all toxic air contaminants except for crystalline silica.  
For crystalline silica, fugitive PM10 emissions from quarry operations were modeled with 
the ISCST3 model to obtain maximum annual concentrations at sensitive receptor 
locations. Crystalline silica concentrations were estimated as 10 percent of the PM10 
concentrations, based on measured crystalline silica content of quarry materials. 

 
 

                                                 
1 The MCAQMD operates a meteorological monitoring station in Willits; however, the data collection and 

quality assurance has not always been performed in accordance with U.S. Environmental Protection 
Agency protocols.  At the suggestion of Dean Wolbach, Air Pollution Control Officer of the MCAQMD, 
Impact Sciences, Inc. contacted the Environmental Health Investigations Branch (EHIB) of Department of 
Health Services.  In June 2004, EHIB released a public health assessment (PHA) of the former 
Abex/Remco Hydraulic Corporation chrome plating facility in Willits.  The PHA relied on dispersion 
modeling conducted by the U.S. Public Health Service, Agency for Toxic Substances and Disease 
Registry, using the MCAQMD meteorological data.  As an alternative to obtaining the model-ready 
meteorological data from ATSDR, DHS indicated that Precise Environmental Consultants, a consultant for 
Remco, may have a copy of the data used in the PHA.  David Suder of Precise Environmental Consultants 
told Impact Sciences, Inc. that better meteorological data, collected at the Remco site in Willits and 
reviewed in accordance with USEPA protocols, were available, but not in a format for dispersion modeling.  
(The PHA also indicates that the MCAQMD data used in that assessment had data inconsistencies.) Mr. 
Suder provided the meteorological data in a model-ready format.  Although the data extended from April 
2003 to July 2005, Mr. Suder suggested using the data for the 12-month period from February 1, 2004 to 
January 31, 2005, due to errors in the data collection or excessive missing data in other portions of the 
monitoring period. 

 



Criteria Pollutant and GHG Emission Calculations 



Proposed Harris Quarry - Daily and Annual Emissions From Vehicle Travel - 2010
Daily and Annual Emissions From Vehicle Travel 

Average Daily Emissions
Average Trip Average Daily Emissions (lb/day)

Daily Length PM10 PM2.5
Trip Type Trips* (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 162 0.16 3.10 1.30 0.41 0.09 0.09 0.08 0.08 272.82
Trucks - Quarry Travel 196 0.09 5.17 2.22 0.53 0.11 0.11 0.10 0.10 355.12
Trucks - Quarry to Asphalt Plant 52 0.58 2.72 1.13 0.40 0.09 0.10 0.08 0.08 270.85
Trucks - Off-site to Asphalt Plant 52 0.23 1.20 0.50 0.17 0.04 0.04 0.03 0.03 114.55
Subtotal 12.2 5.2 1.5 0.3 0.3 0.3 0.3 1013.3

Off-Site Travel
Trucks - Aggregate 122 30 105.66 19.16 4.66 3.39 3.91 3.12 3.29 13485.06
Trucks - Asphalt 52 30 45.03 8.17 1.98 1.45 1.67 1.33 1.40 5747.73
Turcks - Transfer to Willits 22 6 4.00 0.77 0.18 0.13 0.14 0.12 0.12 496.68
Trucks - Other 18 22 11.48 2.10 0.51 0.37 0.42 0.34 0.36 1461.86
Worker Vehicles - Commute 33 22 1.33 7.05 0.27 0.03 0.07 0.03 0.04 674.09
Subtotal 167.5 37.2 7.6 5.4 6.2 4.9 5.2 21865.4

Total 179.7 42.4 9.1 5.7 6.5 5.2 5.5 22878.8
* Based on number of average daily trips in July.

178.4 35.3 8.8 6.5 5.5 22204.7
Annual Average Emissions (tons/year)

Trip Annual Emissions (tons/year)
Annual Length PM10 PM2.5

Trip Type Trips (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Off-site to Quarry 28,865 0.16 0.28 0.12 0.04 0.008 0.008 0.007 0.007 24.31
Trucks - Quarry Travel 31,320 0.09 0.41 0.18 0.04 0.008 0.009 0.008 0.008 28.37
Trucks - Quarry to Asphalt Plant 7,285 0.58 0.19 0.08 0.03 0.006 0.007 0.006 0.006 18.97
Trucks - Off-site to Asphalt Plant 7,285 0.42 0.12 0.05 0.02 0.004 0.005 0.004 0.004 12.84
Subtotal 1.0 0.4 0.1 0.027 0.028 0.024 0.025 84.5

Off-Site Travel
Trucks - Aggregate 20,315 30 8.80 1.6 0.39 0.282 0.33 0.26 0.27 1122.74
Trucks - Asphalt 7,285 30 3.15 0.6 0.14 0.101 0.12 0.09 0.10 402.62
Trucks - Transfer to Willits 3,720 6 0.34 0.1 0.02 0.011 0.01 0.01 0.01 41.99
Trucks - Other 4,830 22 1.54 0.3 0.07 0.049 0.06 0.05 0.05 196.12
Worker Vehicles - Commute 5,574 22 0.11 0.60 0.02 0.003 0.01 0.00 0.00 56.93
Subtotal 13.9 3.1 0.6 0.446 0.5 0.4 0.4 1820.4

Total 14.9 3.53 0.8 0.5 0.5 0.4 0.5 1905
* Based on annual production levels and truck capacities.

14.8 2.9 0.7 0.5 0.5 1848.0
Emission Factors

Vehicle Type

Travel    
Speed 
(mph)

Emission  
Factor 
Units NOx CO VOC

PM10 
(Exhaust)

PM10 
(Total)

PM2.5 
(Exhaust)

PM2.5 
(Total) CO2

Heavy-Duty Diesel Trucks (HHD) 10 gram/VMT 24.244 9.665 4.745 1.157 1.221 1.003 1.024 3165.45
Heavy-Duty Diesel Trucks (HHD) 55 gram/VMT 12.932 2.303 0.564 0.418 0.482 0.385 0.406 1662.35
Heavy-Duty Diesel Trucks (HHD) Idle gram/hour 117.002 51.181 9.432 1.673 1.673 1.539 1.539 6390.88
Worker Vehicles (LDT2) 60 gram/VMT 0.83 4.404 0.168 0.02 0.041 0.018 0.025 421.156

Emission factors from EMFAC2007
Truck idle time (min) = 5



Harris Quarry Off-Road Equipment Exhaust Emissions

Quarry Operation at Existing Permmitted Production - 2010

Analysis Year = 2010 Existing Equipment

Unit Cumulative

Engine Engine Daily Days Annual Hours Level of

Item No. Age Model Hours Per Hours Use Load Operation Engine VDECS Emission Factor (g/hp-hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

No. Equipment Type Units (years) Year In Use Year Use Factor Factor Per Unit (hp) Used NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2

Quarry Equipment
1 2,012 hp Generator 1 3 2007 9 140 1260 1.00 0.74 3,780 2012 3 3.75 1.19 0.20 0.015 0.006 568.3 110.9 35.2 5.8 0.4 0.17 16789 7.76 2.47 0.41 0.03 0.012 1175

2 30 hp Generator (well) 1 5 2005 4 140 560 1.00 0.74 2,800 30 0 4.95 3.85 0.56 0.37 0.007 568.3 1.0 0.8 0.1 0.1 0.00 111 0.07 0.05 0.01 0.01 0.000 8

3 22 hp Generator (scale 1 18 1992 9 140 1260 1.00 0.74 22,680 22 0 6.44 5.00 1.84 0.55 0.007 568.3 2.1 1.6 0.6 0.2 0.00 184 0.15 0.11 0.04 0.01 0.000 13

4 Cat 980C Loader 1 12 1998 8 140 1120 0.00 0.54 21,000 270 0 7.11 1.14 0.45 0.20 0.006 568.3 0.0 0.0 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0

5 Cat 980F Loader 1 17 1993 8 140 1120 1.00 0.54 26,500 275 0 9.12 3.34 0.96 0.45 0.006 568.3 23.9 8.8 2.5 1.2 0.01 1488 1.67 0.61 0.18 0.08 0.001 104

6 Cat 980G Loader 1 14 1996 8 140 1120 1.00 0.54 25,900 300 0 7.11 1.14 0.45 0.20 0.006 568.3 20.3 3.3 1.3 0.6 0.02 1624 1.42 0.23 0.09 0.04 0.001 114

7 Cat 226B Skid Steer 1 4 2006 4 140 560 1.00 0.54 2,240 61 0 4.91 3.27 0.25 0.22 0.007 568.3 1.4 1.0 0.1 0.1 0.00 165 0.10 0.07 0.01 0.00 0.000 12

8 Cat D11R Bulldozer 1 7 2003 8 140 1120 1.00 0.64 15,800 850 0 7.11 1.14 0.45 0.20 0.006 568.3 68.2 10.9 4.4 1.9 0.05 5453 4.77 0.76 0.31 0.13 0.004 382

9 Cat 345BL Excavator 1 2 2008 8 140 1120 1.00 0.57 2,240 300 0 2.39 0.96 0.16 0.10 0.006 568.3 7.2 2.9 0.5 0.3 0.02 1714 0.50 0.20 0.03 0.02 0.001 120

TOTAL - - - - - - - - - - - - 235.0 64.4 15.3 4.7 0.3 27,527 16.45 4.51 1.07 0.33 0.019 1,927

* Tier 1 engine (~1978), Rebuilt in 2005 Quarry equipment without generators --> 121.0 26.8 8.7 4.0 0.1 10444 8.47 1.87 0.61 0.279 0.01 731

Emission Factors - Off-Road Compression Ignited Engines

NOx CO ROG PM10 CO2 SO2

Item ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel

No. EF ID (g/hp-hr) (g/hp-hr
2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr)

1 ULSD99992007 4.51 6.32E-05 0.95 0.92 1.82E-05 1.00 0.14 2.22E-05 1.00 0.11 6.03E-06 0.80 568.30 0.00E+00 1.00 0.006

2 ULSD502005 4.95 9.67E-05 0.95 3.00 3.05E-04 1.00 0.37 6.90E-05 1.00 0.38 2.93E-05 0.80 568.30 0.00E+00 1.00 0.007

3 ULSD251992 6.92 0.00E+00 0.93 5.00 0.00E+00 1.00 1.84 0.00E+00 1.00 0.76 0.00E+00 0.72 568.30 0.00E+00 1.00 0.007

4 ULSD5001998 6.25 1.04E-04 0.95 0.92 1.82E-05 1.00 0.32 1.12E-05 1.00 0.15 7.96E-06 0.80 568.30 0.00E+00 1.00 0.006

5 ULSD5001993 8.17 1.36E-04 0.93 2.70 5.35E-05 1.00 0.68 2.37E-05 1.00 0.38 2.02E-05 0.72 568.30 0.00E+00 1.00 0.006

6 ULSD5001996 6.25 1.04E-04 0.95 0.92 1.82E-05 1.00 0.32 1.12E-05 1.00 0.15 7.96E-06 0.80 568.30 0.00E+00 1.00 0.006

7 ULSD1202006 5.01 7.45E-05 0.95 3.09 8.21E-05 1.00 0.19 2.71E-05 1.00 0.24 1.76E-05 0.80 568.30 0.00E+00 1.00 0.007

8 ULSD10002003 6.25 1.04E-04 0.95 0.92 1.82E-05 1.00 0.32 1.12E-05 1.00 0.15 7.96E-06 0.80 568.30 0.00E+00 1.00 0.006

9 ULSD5002008 2.45 3.18E-05 0.95 0.92 1.82E-05 1.00 0.10 2.50E-05 1.00 0.11 5.55E-06 0.80 568.30 0.00E+00 1.00 0.006

NotesZH EF = Zero hour emission factor

DR = Deterioration rate

ULSD = Ultra low sulfur diesel (15 ppmw sulfur, 0.0015% sulfur)

Refs: CARB OFFFROAD2007 model (http://www.arb.ca.gov/msei/offroad/offroad.htm), December, 2006.

Stationary/Off-road engines ARB, "California's Emissions Inventory for Off-Road Large Compressio-Ignited (CI) Engines (> 25 HP)" MAC#99-32



Table 1
Harris Quarry
PM10 and PM2.5 Emissions From Quarry Processing Operations
Existing Permitted Production - 2010 and 2030

Quarry Production Rate Information
Annual Process Rate (bank yd3/yr) = 75,000
Annual Process Rate (loose yd3/yr) = 93,000
Annual Process Rate (ton/yr) = 156,938
Max Hourly process rate (ton/hr) = 250
Average Hourly process rate (ton/hr) = 217
Max. Daily Process Rate (ton/day) 2,250
Average Daily Process Rate (ton/day) 1,302
Average to Maximum Process Rate Ratio = 0.87
Days to Process Annual  Amount = 121 (at average daily production level)
Days to Process Annual  Amount = 70 (at max. daily production level)
Average Hours per day Processing (hrs) = 6 (at average daily production level)
Maximum Hours per day Processing (hrs) = 9 (at max. daily production level)

Quarry Processing Equipment Emissions - Baseline Conditions
Process Number Daily Emission PM10 Emissions Emission PM2.5 Emissions

Equipment Type
Rate 

(ton/hr)
of          

Transfers
Operation 

(hours)
Factor   
(lb/ton)

Hourly 
(lb/hr)

Daily 
(lb/day)

Annual 
(ton/yr)

Factor   
(lb/ton)

Hourly 
(lb/hr)

Daily 
(lb/day)

Annual 
(ton/yr)

Feed Hopper 217 1 6 0.000016 0.003 0.02 0.001 0.000003 0.001 0.004 0.0003
Primary Jaw Crusher (CR1) 135 1 6 0.00054 0.073 0.44 0.026 0.00010 0.014 0.081 0.0028
Conveyor 1 to Screen (SC1) 217 1 6 0.000046 0.010 0.06 0.004 0.000013 0.003 0.017 0.0006
Coarse Screen (SC1) 217 1 6 0.00074 0.161 0.96 0.058 0.00005 0.011 0.065 0.0023
Conveyor 2 - Base Rock Transfer 39 1 6 0.000046 0.002 0.01 0.001 0.000013 0.001 0.003 0.0001
Cone Crusher (CR2) 152 1 6 0.00054 0.082 0.49 0.030 0.00010 0.015 0.091 0.0032
Conveyor 4 - Transfer to Screen (SC2) 172 1 6 0.000046 0.008 0.05 0.003 0.000013 0.002 0.013 0.0005
Fines Screen (SC2) 279 1 6 0.0022 0.613 3.68 0.222 0.00005 0.014 0.084 0.0029
Conveyor 5 - Sand Transfer 57 1 6 0.000046 0.003 0.02 0.001 0.000013 0.001 0.004 0.0002
Conveyor 9 - Transfer to Crusher (CR3) 222 1 6 0.000046 0.010 0.06 0.004 0.000013 0.003 0.017 0.0006
Cone Crusher (CR3) 280 1 6 0.00054 0.151 0.91 0.055 0.00010 0.028 0.168 0.0059
Conveyor 13 - Return from SC3 to CR3 58 1 6 0.000046 0.003 0.02 0.001 0.000013 0.001 0.005 0.0002
Conveyor 10 - Transfer to Screen (SC3) 280 1 6 0.000046 0.013 0.08 0.005 0.000013 0.004 0.022 0.0008
Coarse Screen (SC3) 168 1 6 0.00074 0.125 0.75 0.045 0.00005 0.008 0.051 0.0018

Conveyor 3/Loadout-Base Rock 39 2 6 0.00007 0.0052 0.03 0.002 0.000013 0.001 0.006 0.0002
Conveyor/Loadout-6' Cobble 6 2 6 0.00007 0.0008 0.00 0.000 0.000013 0.0002 0.001 0.00003
Conveyor 7/Loadout-3' Drain Rock 3 2 6 0.00007 0.0003 0.00 0.000 0.000013 0.0001 0.000 0.00001
Conveyor 8/Loadout-1.5" Drain Rock 2 2 6 0.00007 0.0002 0.00 0.000 0.000013 0.0000 0.000 0.00001
Conveyor 12/Loadout-3/4' Rock 18 2 6 0.00007 0.0024 0.01 0.001 0.000013 0.000 0.003 0.0001
Conveyor 11/Loadout-1/2" Rock 21 2 6 0.00007 0.0027 0.02 0.001 0.000013 0.001 0.003 0.0001
Conveyor 6/Loadout-Sand 127 2 6 0.00007 0.0167 0.10 0.006 0.000013 0.003 0.020 0.0007

Total Quarry Processing Equipment 1.3 7.71 0.46 0.11 0.66 0.02



Table 2
Harris Quarry
PM10 and PM2.5 From Quarry Fugitive Emission Sources
Baseline Conditions and Processing Rates

Quarry Excavation/Processing Fugitive Emission Sources - Baseline Conditions
Operation PM10 Emissions PM2.5 Emissions

Process 
Rate

Process 
Rate Units

No. of 
Equip.

Total Daily 
(hours)

Annual    
(hours/yr)

PM10  
Emission 

Factor 

PM2.5  
Emission 

Factor 

Emission 
Factor 
Units

Ave 
Hourly 
(lb/hr)

Ave Daily 
(lb/day)

Annual 
Average 
(ton/yr)

Ave 
Hourly 
(lb/hr)

Ave Daily 
(lb/day)

Annual 
Average 
(ton/yr)

Loader Travel (quarry area) - Daily 9.7 mile/day 2 6 - 0.81 0.10 lb/VMT 1.32 7.91 - 0.16 0.95 -
Loader Travel (quarry area) - Annual 1173 mile/yr 2 - - 0.81 0.10 lb/VMT - - 0.48 - - 0.06

Bulldozing - - 1 8 964 0.41 0.28 lb/hr 0.41 3.28 0.20 0.28 2.21 0.13

Excavator 217 ton/hr 2 8 964 0.0003 0.00004 lb/ton 0.06 0.50 0.03 0.01 0.08 0.00

Loader Travel (truck loading) 1.2 mile/day 2 2 - 0.813 0.10 lb/VMT 0.49 0.99 - 0.06 0.12 -
Truck Loading (via loader) 217 ton/hr 2 2 - 0.0003 0.00004 lb/ton 0.06 0.12 - 0.01 0.02 -

Loader Travel - Annual 440 mile/yr 2 - - 0.81 0.10 lb/VMT - - 0.18 - - 0.02
Truck Loading (via loader) - Annual 156,938 ton/yr 2 - - 0.0003 0.00004 lb/ton - - 0.02 - - 0.003

Daily - On-Site Haul Truck Travel (quarry) 8 mile/day - 2 - 0.555 0.055 lb/VMT 2.13 4.26 - 0.21 0.43 -
Annual - On-Site Haul Truck Travel (quarry) 1062 mile/yr - - - 0.412 0.041 lb/VMT - - 0.22 - - 0.02

Total Excavation/Processing Fugitives 4.5 17.1 1.12 0.7 3.80 0.24

Total Processing and Fugitives 5.76 24.77 1.59 3.91 0.90



Table 3
Harris Quarry
PM10 and PM2.5 Emissions From Quarry Processing Operations
Proposed Operations - 2010 and 2030

Quarry Production Rate Information
Annual Process Rate (bank yd3/yr) = 200,000
Annual Process Rate (loose yd3/yr)* = 258,000
Annual Process Rate (ton/yr) = 428,500  (includes 10,000 tons of imported recycling material)
Max Hourly process rate (ton/hr) = 400
Average Hourly process rate (ton/hr) = 310
Max. Daily Process Rate (ton/day) 4,000
Average Daily Process Rate (ton/day) 2,480
Average to Maximum Process Rate Ratio = 0.78
Days to Process Annual  Amount = 173 (at average daily production level)
Days to Process Annual  Amount = 107 (at max. daily production level)
Average Hours per day Processing (hrs) = 8 (at average daily production level)
Maximum Hours per day Processing (hrs) = 10 (at max. daily production level)

Quarry Processing Equipment Emissions - Proposed Operations
Process Number Daily Emission PM10 Emissions Emission PM2.5 Emissions

Equipment Type
Rate 

(ton/hr)
of          

Transfers
Operation 

(hours)
Factor      
(lb/ton)

Hourly 
(lb/hr)

Daily 
(lb/day)

Annual 
(ton/yr)

Factor   
(lb/ton)

Hourly 
(lb/hr)

Daily 
(lb/day)

Annual 
(ton/yr)

Feed Hopper 310 1 8 0.000016 0.005 0.04 0.003 0.000003 0.001 0.008 0.0007
Primary Jaw Crusher (CR1) 194 1 8 0.00054 0.105 0.84 0.072 0.00010 0.019 0.155 0.0134
Conveyor 1 to Screen (SC1) 310 1 8 0.000046 0.014 0.11 0.010 0.000013 0.004 0.032 0.0028
Coarse Screen (SC1) 310 1 8 0.00074 0.229 1.84 0.159 0.00005 0.016 0.124 0.0107
Conveyor 2 - Base Rock Transfer 56 1 8 0.000046 0.003 0.02 0.002 0.000013 0.001 0.006 0.0005
Cone Crusher (CR2) 210 1 8 0.00054 0.113 0.91 0.078 0.00010 0.021 0.168 0.0145
Conveyor 4 - Transfer to Screen (SC2) 239 1 8 0.000046 0.011 0.09 0.008 0.000013 0.003 0.025 0.0021
Fines Screen (SC2) 398 1 8 0.0022 0.876 7.01 0.606 0.00005 0.020 0.159 0.0138
Conveyor 5 - Sand Transfer 79 1 8 0.000046 0.004 0.03 0.003 0.000013 0.001 0.008 0.0007
Conveyor 9 - Transfer to Crusher (CR3) 295 1 8 0.000046 0.014 0.11 0.009 0.000013 0.004 0.031 0.0026
Cone Crusher (CR3) 333 1 8 0.00054 0.180 1.44 0.124 0.00010 0.033 0.267 0.0230
Conveyor 13 - Return from SC3 to CR3 39 1 8 0.000046 0.002 0.01 0.001 0.000013 0.001 0.004 0.0003
Conveyor 10 - Transfer to Screen (SC3) 333 1 8 0.000046 0.015 0.12 0.011 0.000013 0.004 0.035 0.0030
Coarse Screen (SC3) 166 1 8 0.00074 0.123 0.98 0.085 0.00005 0.008 0.066 0.0057
Conveyors from Quarry Area 310 4 8 0.000046 0.057 0.46 0.039 0.000013 0.016 0.129 0.0111

Conveyor 3/Loadout-Base Rock 56 2 8 0.00007 0.0074 0.06 0.005 0.000013 0.001 0.012 0.0010
Conveyor/Loadout-6' Cobble 16 2 8 0.00007 0.0020 0.02 0.001 0.000013 0.0004 0.003 0.00028
Conveyor 7/Loadout-3' Drain Rock 12 2 8 0.00007 0.0016 0.01 0.001 0.000013 0.0003 0.003 0.00022
Conveyor 8/Loadout-1.5" Drain Rock 12 2 8 0.00007 0.0016 0.01 0.001 0.000013 0.0003 0.003 0.00022
Conveyor 12/Loadout-3/4' Rock 16 2 8 0.00007 0.0021 0.02 0.001 0.000013 0.000 0.003 0.0003
Conveyor 11/Loadout-1/2" Rock 16 2 8 0.00007 0.0021 0.02 0.001 0.000013 0.000 0.003 0.0003
Conveyor 6/Loadout CL2 Base 102 2 8 0.00007 0.0135 0.11 0.009 0.000013 0.003 0.021 0.0018

Total Quarry Processing Equipment 1.8 14.25 1.23 0.16 1.26 0.11
* Includes 10,000 tons of imported recycle material



Table 4
Harris Quarry
PM10 and PM2.5 From Quarry Fugitive Emission Sources
Proposed Operations

Quarry Excavation/Processing Fugitive Emission Sources - Proposed Operations
Operation PM10 Emissions PM2.5 Emissions

Process 
Rate

Process 
Rate Units

No. of 
Equip.

Total Daily 
(hours)

Annual    
(hours/yr)

PM10  
Emission 

Factor 

PM2.5  
Emission 

Factor 

Emission 
Factor 
Units

Ave 
Hourly 
(lb/hr)

Ave Daily  
(lb/day)

Annual 
Average 
(ton/yr)

Ave 
Hourly 
(lb/hr)

Ave Daily  
(lb/day)

Annual 
Average 
(ton/yr)

Loader Travel (quarry area) - Daily 10.4 mile/day 2 6 - 0.81 0.10 lb/VMT 1.42 8.49 - 0.17 1.02 -
Loader Travel (quarry area) - Annual 2405 mile/yr 2 - - 0.81 0.10 lb/VMT - - 0.98 - - 0.12

Bulldozing - - 1 9 1555 0.41 0.28 lb/hr 0.41 3.68 0.32 0.28 2.48 0.21

Excavator 310 ton/hr 2 9 1555 0.0003 0.00004 lb/ton 0.09 0.80 0.07 0.01 0.12 0.01

Loader Travel (truck loading) 2.0 mile/day 2 3 - 0.81 0.10 lb/VMT 0.53 1.59 - 0.06 0.19 -
Truck Loading (via loader) 310 ton/hr 2 3 - 0.0003 0.00004 lb/ton 0.09 0.27 - 0.01 0.04 -

Loader Travel - Annual 902 mile/yr 2 - - 0.81 0.10 lb/VMT - - 0.37 - - 0.04
Truck Loading (via loader) - Annual 428,500 ton/yr 2 - - 0.0003 0.00004 lb/ton - - 0.06 - - 0.009

Daily - On-Site Haul Truck Travel (quarry) 36 mile/day - 2 - 0.185 0.018 lb/VMT 3.31 6.62 - 0.33 0.66 -
Annual - On-Site Haul Truck Travel (quarry) 2901 mile/yr - - - 0.137 0.014 lb/VMT - - 0.20 - - 0.02

Total Excavation/Processing Fugitives 5.8 21.5 1.99 - 4.52 0.42

Total Processing and Fugitives 7.63 35.71 3.22 4.68 1.68



Table 5
Harris Quarry
Emissions Factors Used For Quarry Processing and Fugitive PM10 & PM2.5 Emissions

PM10 Emission Factors PM2.5 Emission Factors

Emission Source Uncontrolled
%       

Control Controlled Uncontrolled
Fraction of 

PM10 Controlled Units Reference
Feed Hopper 0.000016 0% 0.000016 0.00000 0.20 0.000003 lb/ton 8/04AP-42 Section 11.19.2 (Crushed Stone Processing) - uncontrolled 
Primary Crushing - - 0.00054 - - 0.00010 lb/ton 8/04 AP-42 Section 11.19.2 (Crushed Stone Processing) - tertiary crushing (conservative estimate for primary crusher)
Secondary Crushing - - 0.00054 - - 0.00010 lb/ton 8/04 AP-42 Section 11.19.2 (Crushed Stone Processing) - tertiary crushing (conservative estimate for primary crusher)
Screening 0.0087 - 0.00074 - - 0.00005 lb/ton 8/04AP-42 Section 11.19.2 (Crushed Stone Processing) - Screening - controlled 
Fines Screening 0.072 - 0.0022 - - 0.00005 lb/ton 8/04AP-42 Section 11.19.2 (Crushed Stone Processing) - Fines screening - controlled 
Conveyor Transfer Points 0.011 - 0.000046 - - 0.000013 lb/ton 8/04 AP-42 Section 11.19.2 (Crushed Stone Processing) - Conveyor transfer point  - controlled
Loading/stockpiling* 0.0003 70% 0.00009 0.00004 0.15 0.000013 lb/ton 11/06 AP-42 Section 13.2.4 (Aggregate handling and Storage Piles) - Material drop operations
Avg of Conveyor Transfer + Stockpiling 0.0056 0.00007 - 0.000013 lb/ton
Haul Truck Quarry Unpaved Travel (daily)* 1.85 70% 0.555 0.185 - 0.055 lb/VMT AP-42 Unpaved Roads
Haul Truck Quarry Unpaved Travel (Annual)* 1.37 70% 0.412 0.137 - 0.041 lb/VMT AP-42 Unpaved Roads
Haul Truck Quarry Paved Travel (daily)** 1.85 90% 0.185 0.185 0.018
Haul Truck Quarry Ppaved Travel (Annual)** 1.37 90% 0.137 0.137 0.014

-
Bulldozing (lb/hr) 0.41 0% 0.41 0.28 - 0.28 AP-42 Western Surface Coal mining (overburden dozing)

Note:  * Controlled emission factor assumes 70% control effectiveness for watering and reduced speed
           ** Controlled emission factor assumes 90% control effectiveness for paving, watering and reduced speed

On-Site Equipment Unpavved Road Emission Factors

Equipment Type

Average 
Weight    
(tons)

Silt 
Content  

(%)

PM10 
Uncontrolled 

Factor       
(lb/VMT)

PM10 
Controlled 

Factor       
(lb/VMT)

PM2.5 
Uncontrolled 

Factor       
(lb/VMT)

PM2.5 
Controlled 

Factor      
(lb/VMT)

Existing
Cat 980G Loader 35.1 8.3 3.25 0.81 0.33 0.10
Cat 980F Loader 35.1 8.3 3.25 0.81 0.33 0.10
Proposed

Note:  * Controlled emission factor assumes 75% control effectiveness for watering and reduced speed

Vehicle/Process/Emission Factor Information
Loader Capacity 6 cubic yards
On-site truck haul distance (access road) = 830 feet
On-site truck haul distance (quarry) = 965 feet
Haul Truck Capacity (tons)  = 27 (16 cu. yd truck capacity)
Average Haul Truck Wt. (load & no load) 28 tons
Ave. No. Trucks per day (baseline) = 42 trucks/day
Annual No. Trucks (baseline) = 5,813 trucks/year
Ave. No. Trucks per day (proposed) = 196 trucks/day
Annual No. Trucks - aggregate (proposed) = 15,870 trucks/year
Average wind speed (mph) 4.7 Willits met data
No. days with precip. > 0.01 inch 94 NWS Station 1 NE, Willits, Ca
Material Moisture content (%) = 5 Applicant
Access Road Silt Content (%) 5 AP-42& use of lignin
Material Silt Content (%) = 3 Assumed



Harris Quarry - Fugitive Dust From Truck Travel on Existing Access Road to Quarry

Existing Permitted Production 2010 & 2030

Haul Trucks on Unpaved Access Road

Emission Factor (1)

E = k * (s/12)
0.9

 * (W/3)
0.45

 [maximum hour]

E = k * (s/12)
0.9

 * (W/3)
0.45

 * (365 - P)/365 [average day]

E(PM10) PM10 emission factor 1.818 lb/VMT

E(PM2.5) PM2.5 emission factor 0.182

k(PM10) PM10 particle size multiplier 1.5 lb/VMT

k(PM2.5) PM2.5 particle size multiplier 0.15

s (2) silt content 5 %

W weight (empty) 14 tons

weight (loaded) 39 tons

weight (mean) 27 tons

P days of rainfall > 0.01 in 94 days

Daily PM10 PM2.5

trips/day (one way) 84 84

ft/trip (quarry access road) 830 830

mi/trip 0.157 0.157

Hours operation at max capacity 9 9

VMT/day 13.2 13.2

control efficiency for watering roads/reduced s 70% 70%

lb/day 7.20 0.720

Annual

trips/yr (one way) 5,815 5,500

VMT/yr 1,828 1,729

lb/yr 997.2 94.3

ton/yr 0.499 0.05

Notes:

1.  Emission factors from AP-42, Section 13.2.2 (Unpaved Roads).

2.  Silt content from Section AP-42 and use of lignin on road

3.  Control efficiency is assumed to be 70% for use of road

     treatment (lignin), watering, and reduced travel speed



Harris Quarry Existing Permitted Production - 2030
Daily and Annual Emissions From Vehicle Travel 

Average Trip Daily Emissions (lb/day)
Daily Length PM10 PM2.5

Trip Type Trips* (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 66 0.16 0.35 0.84 0.08 0.00 0.01 0.00 0.01 111.15
Trucks - Quarry Travel 66 0.09 0.62 1.53 0.11 0.00 0.02 0.00 0.02 119.58
Subtotal 1.0 2.4 0.2 0.0 0.0 0.0 0.0 230.7

Off-Site Travel
Trucks - Aggregate Haul 66 30 4.99 8.85 0.69 0.46 0.75 0.46 0.56 7295.20
Trucks - Other 18 22 1.02 1.82 0.14 0.09 0.15 0.09 0.11 1461.86
Worker Vehicles - Commute 24 22 0.68 0.08 0.01 0.02 0.05 0.02 0.03 491.94
Subtotal 5.7 8.9 0.7 0.5 0.8 0.5 0.6 7787.1

Total 6.6 11.3 0.9 0.5 0.8 0.5 0.6 8017.9
* Based on number of average daily trips in July.

6.0 11.2 0.9 0.8 0.6 7525.9
Annual Average Emissions (tons/year)

Trip Annual Emissions (tons/year)
Annual Length PM10 PM2.5

Trip Type Trips (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 11625 0.16 0.03 0.07 0.01 0.000 0.001 0.000 0.001 9.8
Trucks - Quarry Travel 11625 0.09 0.05 0.13 0.01 0.000 0.002 0.000 0.002 10.5
Subtotal 0.1 0.2 0.0 0.000 0.003 0.000 0.003 20.3

Off-Site Travel
Trucks - Product Pickup/Delivery 11625 30 0.44 0.8 0.06 0.04 0.07 0.04 0.05 642.5
Trucks - Other 3170 22 0.09 0.2 0.01 0.01 0.01 0.01 0.01 128.7
Worker Vehicles - Commute 4227 22 0.06 0.01 0.00 0.00 0.00 0.00 0.00 43.3
Subtotal 0.5 0.8 0.1 0.0 0.1 0.0 0.1 685.8

Total 0.6 1.00 0.1 0.0 0.1 0.0 0.1 706.1
* Based on annual production levels and truck capacities.

0.53 0.99 0.08 0.07 0.05 662.79
Emission Factors

Vehicle Type

Travel    
Speed 
(mph)

Emission  
Factor 
Units NOx CO VOC

PM10 
(Exhaust)

PM10 
(Total)

PM2.5 
(Exhaust)

PM2.5 
(Total) CO2

Heavy-Duty Diesel Trucks 10 gram/VMT 2.65 4.745 1.216 0.076 0.14 0.076 0.097 3165.45
Heavy-Duty Diesel Trucks 55 gram/VMT 1.076 1.86 0.148 0.105 0.169 0.105 0.126 1662.35
Heavy-Duty Diesel Trucks Idle gram/hour 48.211 120.9 7.927 0.12 1.673 0.12 1.539 6390.88
Worker Vehicles 60 gram/VMT 0.585 0.071 0.011 0.018 0.039 0.018 0.025 422.611

Emission factors from EMFAC2007
Truck idle time (min) = 5



Harris Quarry Off-Road Equipment Exhaust Emissions

Quarry Operation at Existing Permmitted Production - 2030

Analysis Year = 2030 Existing Equipment

Unit Cumulative

Engine Engine Daily Days Annual Hours Level of

Item No. Age Model Hours Per Hours Use Load Operation Engine VDECS Emission Factor (g/hp-hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

No. Equipment Type Units (years) Year In Use Year Use Factor Factor Per Unit (hp) Used NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2

Quarry Equipment
1 2,012 hp Generator 1 5 2025 9 140 1260 1.00 0.74 6,300 2012 3 3.75 1.19 0.20 0.015 0.006 568.3 110.9 35.2 5.8 0.4 0.17 16789 7.76 2.47 0.41 0.03 0.012 1175

2 30 hp Generator (well) 1 7 2023 4 140 560 1.00 0.74 3,920 30 0 2.97 3.80 0.26 0.01 0.007 568.3 0.6 0.7 0.1 0.0 0.00 111 0.04 0.05 0.00 0.00 0.000 8

3 22 hp Generator (scale 1 1 2029 9 140 1260 1.00 0.74 1,260 22 0 4.33 2.34 0.57 0.16 0.007 568.3 1.4 0.8 0.2 0.1 0.00 184 0.10 0.05 0.01 0.00 0.000 13

4 Cat 980C Loader 1 14 2016 8 140 1120 0.00 0.54 15,680 270 0 0.30 1.14 0.19 0.01 0.006 568.3 0.0 0.0 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0

5 Cat 980F Loader 1 1 2029 8 140 1120 1.00 0.54 1,120 275 0 0.26 0.94 0.06 0.01 0.006 568.3 0.7 2.5 0.2 0.0 0.01 1488 0.05 0.17 0.01 0.00 0.001 104

6 Cat 980G Loader 1 16 2014 8 140 1120 1.00 0.54 17,920 300 0 0.30 1.14 0.19 0.01 0.006 568.3 0.9 3.3 0.5 0.0 0.02 1624 0.06 0.23 0.04 0.00 0.001 114

7 Cat 226B Skid Steer 1 6 2024 4 140 560 1.00 0.54 3,360 61 0 1.39 3.32 0.13 0.01 0.007 568.3 0.4 1.0 0.0 0.0 0.00 165 0.03 0.07 0.00 0.00 0.000 12

8 Cat D11R Bulldozer 1 11 2019 8 140 1120 1.00 0.64 12,320 850 0 2.58 1.14 0.19 0.03 0.006 568.3 24.7 10.9 1.8 0.3 0.05 5453 1.73 0.76 0.13 0.02 0.004 382

9 Cat 345BL Excavator 1 4 2026 8 140 1120 1.00 0.57 4,480 300 0 0.27 1.00 0.10 0.01 0.006 568.3 0.8 3.0 0.3 0.0 0.02 1714 0.06 0.21 0.02 0.00 0.001 120

TOTAL - - - - - - - - - - - - 140.4 57.4 9.0 0.9 0.3 27,527 9.83 4.02 0.63 0.06 0.019 1,927

* Tier 1 engine (~1978), Rebuilt in 2005 Quarry equipment without generators --> 27.5 20.6 2.9 0.35 0.1 10444 1.92 1.44 0.20 0.025 0.01 731

Emission Factors - Off-Road Compression Ignited Engines

NOx CO ROG PM10 CO2 SO2

Item ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel

No. EF ID (g/hp-hr) (g/hp-hr
2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr)

1 ULSD99992025 2.36 3.00E-05 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.02 1.00E-06 0.85 568.30 0.00E+00 1.00 0.006

2 ULSD502023 2.90 6.00E-05 0.95 2.72 2.76E-04 1.00 0.10 4.00E-05 1.00 0.01 1.20E-06 0.85 568.30 0.00E+00 1.00 0.007

3 ULSD252029 4.57 0.00E+00 0.95 2.34 0.00E+00 1.00 0.57 0.00E+00 1.00 0.19 0.00E+00 0.85 568.30 0.00E+00 1.00 0.007

4 ULSD5002016 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

5 ULSD5002029 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

6 ULSD5002014 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

7 ULSD1202024 1.40 1.88E-05 0.95 3.05 8.10E-05 1.00 0.07 1.74E-05 1.00 0.01 1.04E-06 0.85 568.30 0.00E+00 1.00 0.007

8 ULSD10002019 2.36 3.00E-05 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.02 1.00E-06 0.85 568.30 0.00E+00 1.00 0.006

9 ULSD5002026 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

NotesZH EF = Zero hour emission factor

DR = Deterioration rate

ULSD = Ultra low sulfur diesel (15 ppmw sulfur, 0.0015% sulfur)

Refs: CARB OFFFROAD2007 model (http://www.arb.ca.gov/msei/offroad/offroad.htm), December, 2006.

Stationary/Off-road engines ARB, "California's Emissions Inventory for Off-Road Large Compressio-Ignited (CI) Engines (> 25 HP)" MAC#99-32



Proposed Harris Quarry - Daily and Annual Emissions From Vehicle Travel - 2010
Daily and Annual Emissions From Vehicle Travel 

Average Daily Emissions
Average Trip Average Daily Emissions (lb/day)

Daily Length PM10 PM2.5
Trip Type Trips* (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 162 0.16 3.10 1.30 0.41 0.09 0.09 0.08 0.08 272.82
Trucks - Quarry Travel 196 0.09 5.17 2.22 0.53 0.11 0.11 0.10 0.10 355.12
Trucks - Quarry to Asphalt Plant 52 0.58 2.72 1.13 0.40 0.09 0.10 0.08 0.08 270.85
Trucks - Off-site to Asphalt Plant 52 0.23 1.20 0.50 0.17 0.04 0.04 0.03 0.03 114.55
Subtotal 12.2 5.2 1.5 0.3 0.3 0.3 0.3 1013.3

Off-Site Travel
Trucks - Aggregate 122 30 105.66 19.16 4.66 3.39 3.91 3.12 3.29 13485.06
Trucks - Asphalt 52 30 45.03 8.17 1.98 1.45 1.67 1.33 1.40 5747.73
Turcks - Transfer to Willits 22 6 4.00 0.77 0.18 0.13 0.14 0.12 0.12 496.68
Trucks - Other 18 22 11.48 2.10 0.51 0.37 0.42 0.34 0.36 1461.86
Worker Vehicles - Commute 33 22 1.33 7.05 0.27 0.03 0.07 0.03 0.04 674.09
Subtotal 167.5 37.2 7.6 5.4 6.2 4.9 5.2 21865.4

Total 179.7 42.4 9.1 5.7 6.5 5.2 5.5 22878.8
* Based on number of average daily trips in July.

178.4 35.3 8.8 6.5 5.5 22204.7
Annual Average Emissions (tons/year)

Trip Annual Emissions (tons/year)
Annual Length PM10 PM2.5

Trip Type Trips (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Off-site to Quarry 28,865 0.16 0.28 0.12 0.04 0.008 0.008 0.007 0.007 24.31
Trucks - Quarry Travel 31,320 0.09 0.41 0.18 0.04 0.008 0.009 0.008 0.008 28.37
Trucks - Quarry to Asphalt Plant 7,285 0.58 0.19 0.08 0.03 0.006 0.007 0.006 0.006 18.97
Trucks - Off-site to Asphalt Plant 7,285 0.42 0.12 0.05 0.02 0.004 0.005 0.004 0.004 12.84
Subtotal 1.0 0.4 0.1 0.027 0.028 0.024 0.025 84.5

Off-Site Travel
Trucks - Aggregate 20,315 30 8.80 1.6 0.39 0.282 0.33 0.26 0.27 1122.74
Trucks - Asphalt 7,285 30 3.15 0.6 0.14 0.101 0.12 0.09 0.10 402.62
Trucks - Transfer to Willits 3,720 6 0.34 0.1 0.02 0.011 0.01 0.01 0.01 41.99
Trucks - Other 4,830 22 1.54 0.3 0.07 0.049 0.06 0.05 0.05 196.12
Worker Vehicles - Commute 5,574 22 0.11 0.60 0.02 0.003 0.01 0.00 0.00 56.93
Subtotal 13.9 3.1 0.6 0.446 0.5 0.4 0.4 1820.4

Total 14.9 3.53 0.8 0.5 0.5 0.4 0.5 1905
* Based on annual production levels and truck capacities.

14.8 2.9 0.7 0.5 0.5 1848.0
Emission Factors

Vehicle Type

Travel    
Speed 
(mph)

Emission  
Factor 
Units NOx CO VOC

PM10 
(Exhaust)

PM10 
(Total)

PM2.5 
(Exhaust)

PM2.5 
(Total) CO2

Heavy-Duty Diesel Trucks (HHD) 10 gram/VMT 24.244 9.665 4.745 1.157 1.221 1.003 1.024 3165.45
Heavy-Duty Diesel Trucks (HHD) 55 gram/VMT 12.932 2.303 0.564 0.418 0.482 0.385 0.406 1662.35
Heavy-Duty Diesel Trucks (HHD) Idle gram/hour 117.002 51.181 9.432 1.673 1.673 1.539 1.539 6390.88
Worker Vehicles (LDT2) 60 gram/VMT 0.83 4.404 0.168 0.02 0.041 0.018 0.025 421.156

Emission factors from EMFAC2007
Truck idle time (min) = 5



Harris Quarry Off-Road Equipment Exhaust Emissions

Proposed Quarry Operation at Increased Production Levels- 2010

Analysis Year = 2010 Existing Equipment

Unit Cumulative

Engine Engine Daily Days Annual Hours Level of

Item No. Age Model Hours Per Hours Use Load Operation Engine VDECS Emission Factor (g/hp-hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

No. Equipment Type Units (years) Year In Use Year Use Factor Factor Per Unit (hp) Used NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2

Quarry Equipment
1 2,012 hp Generator 1 3 2007 9 170 1530 1.00 0.74 4,590 2012 3 3.75 1.19 0.20 0.015 0.006 568.3 110.9 35.2 5.8 0.4 0.17 16789 9.43 3.00 0.50 0.04 0.014 1427

2 30 hp Generator (well) 1 5 2005 4 170 680 1.00 0.74 7,650 30 0 5.39 5.33 0.90 0.48 0.007 568.3 1.1 1.0 0.2 0.1 0.00 111 0.09 0.09 0.01 0.01 0.000 9

3 22 hp Generator (scale 1 18 1992 9 170 1530 1.00 0.74 27,540 22 0 6.44 5.00 1.84 0.55 0.007 568.3 2.1 1.6 0.6 0.2 0.00 184 0.18 0.14 0.05 0.02 0.000 16

4 Cat 980C Loader 1 12 1998 8 170 1360 0.00 0.54 21,000 270 0 7.11 1.14 0.45 0.20 0.006 568.3 0.0 0.0 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0

5 Cat 980F Loader 1 17 1993 8 170 1360 1.00 0.54 26,500 275 0 9.12 3.34 0.96 0.45 0.006 568.3 23.9 8.8 2.5 1.2 0.01 1488 2.03 0.74 0.21 0.10 0.001 127

6 Cat 980G Loader 1 14 1996 8 170 1360 1.00 0.54 25,900 300 0 7.11 1.14 0.45 0.20 0.006 568.3 20.3 3.3 1.3 0.6 0.02 1624 1.73 0.28 0.11 0.05 0.001 138

7 Cat 226B Skid Steer 1 4 2006 4 170 680 1.00 0.54 2,720 61 0 4.94 3.31 0.26 0.23 0.007 568.3 1.4 1.0 0.1 0.1 0.00 165 0.12 0.08 0.01 0.01 0.000 14

8 Cat D11R Bulldozer 1 7 2003 8 170 1360 1.00 0.64 15,800 850 0 7.11 1.14 0.45 0.20 0.006 568.3 68.2 10.9 4.4 1.9 0.05 5453 5.80 0.93 0.37 0.16 0.005 463

9 Cat 345BL Excavator 1 2 2008 8 170 1360 1.00 0.57 2,720 300 0 2.40 0.97 0.17 0.10 0.006 568.3 7.3 2.9 0.5 0.3 0.02 1714 0.62 0.25 0.04 0.03 0.001 146

Subtotal 235.1 64.7 15.4 4.7 0.28 27527 19.99 5.50 1.31 0.40 0.024 2340

Asphalt Plant Equipment
10 Cat 966H Loader - A 1 1 2009 8 140 1120 1.00 0.54 1,120 262 0 2.36 0.94 0.13 0.09 0.006 568.3 5.9 2.3 0.3 0.2 0.01 1418 0.41 0.16 0.02 0.02 0.001 99

Subtotal 5.9 2.3 0.3 0.2 0.01 1418 0.41 0.16 0.02 0.0162 0.001 99

TOTAL - - - - - - - - - - - - 241.0 67.1 15.7 4.9 0.3 28,945 20.40 5.67 1.33 0.42 0.024 2,439

* Tier 1 engine (~1978), Rebuilt in 2005 Quarry equipment without generators --> 121.1 26.81 8.77 3.99 0.10 10444 10.29 2.28 0.75 0.3390 0.01 888

Emission Factors - Off-Road Compression Ignited Engines

NOx CO ROG PM10 CO2 SO2

Item ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel

No. EF ID (g/hp-hr) (g/hp-hr
2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr)

1 ULSD99992007 4.51 6.32E-05 0.95 0.92 1.82E-05 1.00 0.14 2.22E-05 1.00 0.11 6.03E-06 0.80 568.30 0.00E+00 1.00 0.006

2 ULSD502005 4.95 9.67E-05 0.95 3.00 3.05E-04 1.00 0.37 6.90E-05 1.00 0.38 2.93E-05 0.80 568.30 0.00E+00 1.00 0.007

3 ULSD251992 6.92 0.00E+00 0.93 5.00 0.00E+00 1.00 1.84 0.00E+00 1.00 0.76 0.00E+00 0.72 568.30 0.00E+00 1.00 0.007

4 ULSD5001998 6.25 1.04E-04 0.95 0.92 1.82E-05 1.00 0.32 1.12E-05 1.00 0.15 7.96E-06 0.80 568.30 0.00E+00 1.00 0.006

5 ULSD5001993 8.17 1.36E-04 0.93 2.70 5.35E-05 1.00 0.68 2.37E-05 1.00 0.38 2.02E-05 0.72 568.30 0.00E+00 1.00 0.006

6 ULSD5001996 6.25 1.04E-04 0.95 0.92 1.82E-05 1.00 0.32 1.12E-05 1.00 0.15 7.96E-06 0.80 568.30 0.00E+00 1.00 0.006

7 ULSD1202006 5.01 7.45E-05 0.95 3.09 8.21E-05 1.00 0.19 2.71E-05 1.00 0.24 1.76E-05 0.80 568.30 0.00E+00 1.00 0.007

8 ULSD10002003 6.25 1.04E-04 0.95 0.92 1.82E-05 1.00 0.32 1.12E-05 1.00 0.15 7.96E-06 0.80 568.30 0.00E+00 1.00 0.006

9 ULSD5002008 2.45 3.18E-05 0.95 0.92 1.82E-05 1.00 0.10 2.50E-05 1.00 0.11 5.55E-06 0.80 568.30 0.00E+00 1.00 0.006

10 ULSD5002009 2.45 3.18E-05 0.95 0.92 1.82E-05 1.00 0.10 2.50E-05 1.00 0.11 5.55E-06 0.80 568.30 0.00E+00 1.00 0.006

NotesZH EF = Zero hour emission factor

DR = Deterioration rate

ULSD = Ultra low sulfur diesel (15 ppmw sulfur, 0.0015% sulfur)

Refs: CARB OFFFROAD2007 model (http://www.arb.ca.gov/msei/offroad/offroad.htm), December, 2006.

Stationary/Off-road engines ARB, "California's Emissions Inventory for Off-Road Large Compressio-Ignited (CI) Engines (> 25 HP)" MAC#99-32



Proposed Harris Quarry

Fugitive Dust Paved Road Emissions 

Proposed Project - 2010 & 2030

Emission Factor (1)

E = k * (sL/2)
0.65

 * (W/3)
1.5

 [maximum hour]

E = k * (sL/2)
0.65

 * (W/3)
1.5

 * (1 - P/4N) [average day]

E (PM10) PM10 emission factor (uncontrolled) 0.275 lb/VMT

E (PM2.5 PM2.5 emission factor (uncontrolled) 0.041 lb/VMT

k (PM10) PM10 particle size multiplier 0.016

k (PM2.5) PM2.5 particle size multiplier 0.0024

sL (2) silt loading 1 g/m
2

W weight (empty) 14 tons

weight (loaded) 40 tons

weight (mean) 27 tons

P days of rainfall > 0.01 in 94 days

N days in period 365 days

Aggregate to Off-Site Sales PM10 PM2.5

Daily Emissions

trips/day (one way) 162 162

ft/trip (internal haul road to highway) 830 830

mi/trip 0.16 0.16

VMT/day 25.5 25.5

operation (hr/day) 9 9

control efficiency for vacuum sweepers 90% 90%

lb/day 0.701 0.105

Annual Average Emissions

trips/yr (one way) 27,540 27,540

ft/trip (entrance to quarry) 830 830

mi/trip 0.157 0.157

VMT/yr 4,324 4,324

lb/yr 111.4 16.7

ton/yr 0.06 0.01

Aggregate to Asphalt Plant PM10 PM2.5

Daily Emissions

trips/day (one way) 52 52

ft/trip (internal haul road to Quarry to Asphalt Plant) 3,645 3,645

mi/trip 0.69 0.69
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Asphalt to Off-Site Sales PM10 PM2.5

Daily Emissions

trips/hr (one way) 52 52

trips/day (one way) 3,645 3,645

mi/trip 0.69 0.69

VMT/day 35.9 35.9

control efficiency for vacuum sweepers 90% 90%

lb/day 0.99 0.15

Annual Average Emissions

trips/yr (one way) 7,280 7,280

ft/trip (entrance to quarry) 1,815 1,815

mi/trip 0.344 0.344

VMT/yr 2,504 2,504

lb/yr 64.5 9.7

ton/yr 0.032 0.005

Total

lb/day 2.68 0.4

ton/yr 0.1 0.02

Notes:

1.  Emission factors from AP-42, Section 13.2.1 (Paved Roads).

2.  Silt loading from Section 13.2.1, Table 13.2.1-3.

3.  Roads would be swept with PM10-efficient sweepers to reduce dust.

     According to Mark Kinter, Technical Consultant to Elgin Sweeper

     Company, sweepers complying with South Coast AQMD Rule 1186

     have control efficiencies in the high 90s.  A value of 90% was

     used in these calculations.
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Proposed Harris Quarry - Daily and Annual Emissions From Vehicle Travel - 2030
Daily and Annual Emissions From Vehicle Travel 

Average Daily Emissions
Average Trip Average Daily Emissions (lb/day)

Daily Length PM10 PM2.5
Trip Type Trips* (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 162 0.16 2.07 0.87 0.19 0.01 0.03 0.01 0.03 272.82
Trucks - Quarry Travel 196 0.091 4.54 1.84 0.33 0.01 0.07 0.01 0.06 355.12
Trucks - Quarry to Asphalt Plant 52 0.58 1.47 0.64 0.16 0.01 0.03 0.01 0.02 270.85
Trucks - Off-site to Asphalt Plant 52 0.23 0.70 0.30 0.07 0.00 0.01 0.00 0.01 114.55
Subtotal 8.8 3.6 0.7 0.0 0.1 0.0 0.1 1013.3

Off-Site Travel
Trucks - Aggregate 122 30 16.36 9.22 1.28 0.85 1.38 0.85 1.03 13485.06
Trucks - Asphalt 52 30 6.97 3.93 0.55 0.36 0.59 0.36 0.44 5747.73
Turcks - Transfer to Willits 22 6 0.79 0.41 0.06 0.03 0.05 0.03 0.04 496.68
Trucks - Other 18 22 1.82 1.02 0.14 0.09 0.15 0.09 0.11 1461.86
Worker Vehicles - Commute 33 22 0.11 0.94 0.18 0.03 0.06 0.03 0.04 676.42
Subtotal 26.1 15.5 2.2 1.4 2.2 1.4 1.7 21867.7

Total 34.8 19.2 3.0 1.4 2.4 1.4 1.8 22881.1
* Based on number of average daily trips in July.

34.7 18.2 2.8 2.3 1.7 22204.7
Annual Average Emissions (tons/year)

Trip Annual Emissions (tons/year)
Annual Length PM10 PM2.5

Trip Type Trips (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Off-site to Quarry 28,865 0.16 0.18 0.08 0.02 0.001 0.003 0.001 0.003 24.31
Trucks - Quarry Travel 31,320 0.09 0.36 0.15 0.03 0.001 0.005 0.001 0.005 28.37
Trucks - Quarry to Asphalt Plant 7,285 0.58 0.10 0.04 0.01 0.000 0.002 0.000 0.001 18.97
Trucks - Off-site to Asphalt Plant 7,285 0.42 0.06 0.03 0.01 0.000 0.001 0.000 0.001 12.84
Subtotal 0.7 0.3 0.1 0.002 0.011 0.002 0.010 84.5

Off-Site Travel
Trucks - Aggregate 20,315 30 1.36 0.8 0.11 0.071 0.12 0.07 0.09 1122.74
Trucks - Asphalt 7,285 30 0.49 0.3 0.04 0.025 0.04 0.03 0.03 402.62
Trucks - Transfer to Willits 3,720 6 0.07 0.0 0.00 0.003 0.00 0.00 0.00 41.99
Trucks - Other 4,830 22 0.24 0.1 0.02 0.012 0.02 0.01 0.02 196.12
Worker Vehicles - Commute 5,574 22 0.01 0.08 0.01 0.002 0.01 0.00 0.00 57.13
Subtotal 2.2 1.3 0.2 0.113 0.2 0.1 0.1 1820.6

Total 2.9 1.59 0.2 0.1 0.2 0.1 0.1 1905
* Based on annual production levels and truck capacities.

2.87 1.51 0.23 0.19 0.14 1847.96
Emission Factors

Vehicle Type

Travel    
Speed 
(mph)

Emission  
Factor 
Units NOx CO VOC

PM10 
(Exhaust)

PM10 
(Total)

PM2.5 
(Exhaust)

PM2.5 
(Total) CO2

Heavy-Duty Diesel Trucks (HHD) 10 gram/VMT 4.745 2.65 1.216 0.076 0.14 0.076 0.097 3165.45
Heavy-Duty Diesel Trucks (HHD) 55 gram/VMT 1.86 1.076 0.148 0.105 0.169 0.105 0.126 1662.35
Heavy-Duty Diesel Trucks (HHD) Idle gram/hour 120.9 48.211 7.927 0.12 1.673 0.12 1.539 6390.88
Worker Vehicles (LDT2) 60 gram/VMT 0.071 0.585 0.11 0.018 0.039 0.018 0.025 422.611

Emission factors from EMFAC2007
Truck idle time (min) = 5



Harris Quarry Off-Road Equipment Exhaust Emissions

Proposed Quarry Operation at Increased Production Levels- 2030

Analysis Year = 2030 Existing Equipment

Unit Cumulative

Engine Engine Daily Days Annual Hours Level of

Item No. Age Model Hours Per Hours Use Load Operation Engine VDECS Emission Factor (g/hp-hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

No. Equipment Type Units (years) Year In Use Year Use Factor Factor Per Unit (hp) Used NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2

Quarry Equipment
1 2,012 hp Generator 1 5 2025 9 170 1530 1.00 0.74 7,650 2012 3 3.75 1.19 0.20 0.015 0.006 568.3 110.9 35.2 5.8 0.4 0.17 16789 9.43 3.00 0.50 0.04 0.014 1427

2 30 hp Generator (well) 1 7 2023 4 170 680 1.00 0.74 4,760 30 0 3.02 4.03 0.29 0.01 0.007 568.3 0.6 0.8 0.1 0.0 0.00 111 0.05 0.07 0.00 0.00 0.000 9

3 22 hp Generator (scale) 1 1 2029 9 170 1530 1.00 0.74 1,530 22 0 4.33 2.34 0.57 0.16 0.007 568.3 1.4 0.8 0.2 0.1 0.00 184 0.12 0.06 0.02 0.00 0.000 16

4 Cat 980C Loader 1 14 2016 8 170 1360 0.00 0.54 19,040 270 0 0.30 1.14 0.19 0.01 0.006 568.3 0.0 0.0 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0

5 Cat 980F Loader 1 1 2029 8 170 1360 1.00 0.54 1,360 275 0 0.26 0.94 0.07 0.01 0.006 568.3 0.7 2.5 0.2 0.0 0.01 1488 0.06 0.21 0.01 0.00 0.001 127

6 Cat 980G Loader 1 16 2014 8 170 1360 1.00 0.54 21,760 300 0 0.30 1.14 0.19 0.01 0.006 568.3 0.9 3.3 0.5 0.0 0.02 1624 0.07 0.28 0.05 0.00 0.001 138

7 Cat 226B Skid Steer 1 6 2024 4 170 680 1.00 0.54 4,080 61 0 1.40 3.38 0.14 0.01 0.007 568.3 0.4 1.0 0.0 0.0 0.00 165 0.03 0.08 0.00 0.00 0.000 14

8 Cat D11R Bulldozer 1 11 2019 8 170 1360 1.00 0.64 14,960 850 0 2.58 1.14 0.19 0.03 0.006 568.3 24.7 10.9 1.8 0.3 0.05 5453 2.10 0.93 0.16 0.02 0.005 463

9 Cat 345BL Excavator 1 4 2026 8 170 1360 1.00 0.57 5,440 300 0 0.28 1.02 0.11 0.01 0.006 568.3 0.8 3.1 0.3 0.0 0.02 1714 0.07 0.26 0.03 0.00 0.001 146

Subtotal 140.4 57.5 9.0 0.9 0.28 27527 11.94 4.89 0.77 0.07 0.024 2340

Asphalt Plant Equipment
10 Cat 966H Loader - A 1 1 2027 8 140 1120 1.00 0.54 3,360 262 0 0.27 0.98 0.09 0.01 0.006 568.3 0.7 2.4 0.2 0.0 0.01 1418 0.05 0.17 0.02 0.00 0.001 99

Subtotal 0.7 2.4 0.2 0.0 0.01 1418 0.05 0.17 0.02 0.0017 0.001 99

TOTAL - - - - - - - - - - - - 141.1 59.9 9.2 0.9 0.3 28,945 11.98 5.06 0.78 0.07 0.024 2,439

* Tier 1 engine (~1978), Rebuilt in 2005 Quarry equipment without generators --> 27.5 20.70 2.93 0.35 0.10 10444 2.34 1.76 0.25 0.0302 0.01 888

Emission Factors - Off-Road Compression Ignited Engines

NOx CO ROG PM10 CO2 SO2

Item ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel

No. EF ID (g/hp-hr) (g/hp-hr
2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr)

1 ULSD99992025 2.36 3.00E-05 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.02 1.00E-06 0.85 568.30 0.00E+00 1.00 0.006

2 ULSD502023 2.90 6.00E-05 0.95 2.72 2.76E-04 1.00 0.10 4.00E-05 1.00 0.01 1.20E-06 0.85 568.30 0.00E+00 1.00 0.007

3 ULSD252029 4.57 0.00E+00 0.95 2.34 0.00E+00 1.00 0.57 0.00E+00 1.00 0.19 0.00E+00 0.85 568.30 0.00E+00 1.00 0.007

4 ULSD5002016 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

5 ULSD5002029 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

6 ULSD5002014 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

7 ULSD1202024 1.40 1.88E-05 0.95 3.05 8.10E-05 1.00 0.07 1.74E-05 1.00 0.01 1.04E-06 0.85 568.30 0.00E+00 1.00 0.007

8 ULSD10002019 2.36 3.00E-05 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.02 1.00E-06 0.85 568.30 0.00E+00 1.00 0.006

9 ULSD5002026 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

10 ULSD5002027 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

NotesZH EF = Zero hour emission factor

DR = Deterioration rate

ULSD = Ultra low sulfur diesel (15 ppmw sulfur, 0.0015% sulfur)

Refs: CARB OFFFROAD2007 model (http://www.arb.ca.gov/msei/offroad/offroad.htm), December, 2006.

Stationary/Off-road engines ARB, "California's Emissions Inventory for Off-Road Large Compressio-Ignited (CI) Engines (> 25 HP)" MAC#99-32



Northern Aggregates

Asphalt Plant Emissions Year 2010 & 2030

Process Rates Asphalt Concrete Sand/Aggregate

Maximum Hourly 300 ton/hr 285 ton/hr

Maximum Daily 3000 ton/day 2850 ton/day

Average Daily 700 ton/day 665 ton/day

Annual Average 150,000 ton/yr 142,500 ton/yr

Washed Unwashed Coarse

Sand Sand Aggregate

Maximum Hourly ton/hr 95.0 95.0 95.0

Maximum Daily ton/day 950.0 950.0 950.0

Annual Average ton/yr 47,500 47,500 47,500

Based on Tons of Material Processed

PM10 Emissions PM2.5 Emissions

Emission Max Max Ave Emission Max Max Ave

Factor Hourly Daily Daily Annual Average Factor Hourly Daily Daily Maximum Annual

Source Controlled? (lb/ton) (lb/hr) (lb/day) (lb/day) (lb/yr) (ton/yr) (lb/ton) (lb/hr) (lb/day) (lb/day) (lb/yr) (ton/yr)

Fugitive Sources

Aggregate delivery to ground storage No 0.00029 0.028 0.276 0.064 13.8 0.007 0.00004 0.004 0.041 0.010 2.1 0.001

Sand delivery to ground storage No 0.00015 0.029 0.285 0.067 14.3 0.007 0.00002 0.004 0.043 0.010 2.1 0.001

Aggregate transfer to conveyor No 0.00029 0.028 0.276 0.064 13.8 0.007 0.00004 0.004 0.041 0.010 2.1 0.001

Sand transfer to conveyor No 0.00015 0.029 0.285 0.067 14.3 0.007 0.00002 0.004 0.043 0.010 2.1 0.001

Total - Fugitive Sources 0.11 1.12 0.26 56.05 0.03 0.017 0.168 0.039 8.4 0.004

Notes:

1. Emission calculations based on AP-42 Sections 11.12 and 13.2.4.

2. Asphalt mix is assumed to be 95% sand/aggregate, with washed sand, unwashed sand,

and coarse aggregate each being one-third.

Emission Factors

Loading/Transfer Emission Factors

PM10 PM2.5

Aggregate k 0.35 0.053

U (mph) 4.7 4.7

M (%) 5 5

E 0.00029 0.00004

Sand k 0.35 0.053

U (mph) 4.7 4.7

M (%) 8 8

E 0.00015 0.00002

Notes:

1. AP-42 emission factors from Section 13.2.4 - Aggregate Handling and Storage Piles.

2 Wind speed is mean wind speed from Willits meteorological data set.



Northern Aggregates

Asphalt Dryer Emissions - Year 2010 & 2030

Operating Parameters

300 ton/hr Maximum Hourly

3000 ton/day Maximum Daily

700 ton/day Average Daily

150,000 ton/yr Annual Average

547.40 gal/hr No. 2 diesel

273700 gal/year No. 2 diesel

Pollutant

Emission 

Factor (1) 

(lb/ton)

Maximum 

Hourly    

(lbs/hr)

Maximum 

Daily 

(lbs/day)

Average 

Daily 

(lbs/day)

Maximum 

Annual  

(lbs/year)

Maximum 

Annual  

(ton/year)

PM10 (2) 0.0042 1.3 12.6 16.1 630 0.32

PM2.5 (2) 0.0029 0.9 8.7 15.4 435 0.218

PM10-burner (3) 1.08 lb/1000 Gal 0.59 5.9 1.4 296 0.148

PM2.5-burner (3) 0.83 lb/1000 Gal 0.45 4.5 1.1 227 0.114

CO 0.13 39.0 390.0 91.0 19,500 9.75

NOx 0.055 16.5 165.0 38.5 8,250 4.13

VOC 0.032 9.6 96.0 22.4 4,800 2.40

CO2 33 9,900 99,000 23,100 4,950,000 2,475

Notes:

(1)  AP-42, Section 11.1, Table 11.1-3 & 11.1-4 (PM10,PM2.5),Table 11.1-7 (CO,NOx, CO2), and Table 11.1-8 (VOC).

(2)  Emissions controlled using a baghouse with 99.9% collection efficiency

(3)  AP-42, Section 1.3. Table 1.3-7 for PM10 and PM2.5 from burners (assumes no control). 



Northern Aggregates

Hot Oil Heater Emissions - Year 2010 & 2030

Burner Information

1.2 MMBtu/hr

8.76 gal/hr No. 2 diesel

76730 gal/year No. 2 diesel

Pollutant

Emission 

Factor (1) 

(lb/1000 gal)

Maximum 

Hourly    

(lbs/hr)

Maximum 

Daily (2) 

(lbs/day)

Maximum 

Annual  

(lbs/year)

Maximum 

Annual  

(ton/year)

PM10 1.08 0.01 0.2 83 0.04

PM2.5 0.83 0.01 0.2 64 0.03

CO 1.2 0.01 0.3 92 0.05

NOx 20 0.18 4.2 1,535 0.77

VOC(3) 0.56 0.005 0.1 43 0.02

CO2 28000 245 5,886 2,148,438 1,074

Notes:

(1)  AP-42, Section 1.3. Table 1.3-5  (NOx,  TOC), Table 1.3-7 ( PM10 & PM2.5),  

, Table 13-3 (TOC), and Section 11.1, Table 11.1-1 (CO, CO2)

(2) Heater assumed to operate 24 hours per day

(3) All TOC assumed to be VOC



Northern Aggregates

Asphalt Silo Filling Emissions - Year 2010 & 2030

Operating Parameters

300 ton/hr     Maximum Hourly

3000 ton/day   Maximum Daily

ton/day   Average Daily

150,000 ton/yr     Annual Average

EF (Organic PM)= 0.00105(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (Total PM)= 0.000332 + 0.00105(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (CO)= 0.00488(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (TOC)= 0.0504(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

V -0.5 (Ref: Table 11.1-14)

T 325 F (Ref: Table 11.1-14)

Control Efficiency 99.9%

EF (Organic PM) 2.54E-04

EF (Total PM) 5.86E-04

EF (CO) 1.18E-03

EF (TOC) 1.22E-02

Pollutant

Uncontrolled

Emission Factor (2)

Controlled 

Emission Factor

Maximum 

Hourly 

(lbs/hr)

Maximum 

Daily 

(lbs/day)

Average 

Daily 

(lbs/day)

Maximum 

Annual  

(lbs/year)

Maximum 

Annual 

(ton/year)

PM10 5.86E-04 5.86E-07 0.00018 0.0018 0.0004 0.088 0.00004

PM2.5 5.86E-04 5.86E-07 0.00018 0.0018 0.0004 0.09 0.00004

TOC (VOC) 1.22E-02 1.22E-02 3.65601 36.5601 8.5307 1828.00 0.914

CO 1.18E-03 1.18E-03 0.354 3.540 0.826 177.0 0.088

Notes:

(1)  AP-42, Section 11.1, Table 11.1-14.

(2)  Overall control efficiency for PM10 & PM2.5 is assumed to be 99.9% control.

      No control of CO or TOC is assumed.



Northern Aggregates

Truck Load-Out Emissions - Year 2010 & 2030

Operating Parameters

300 ton/hr     Maximum Hourly

3000 ton/day   Maximum Daily

700 ton/day   Average Daily

150,000 ton/yr     Annual Average

EF (Organic PM)= 0.00141(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (Total PM) = 0.000181 + 0.00141(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (CO)= 0.00558(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (TOC)= 0.0172(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

V -0.5 (Ref: Table 11.1-14)

T 325 F (Ref: Table 11.1-14)

Capture Efficiency 70%

Control Efficiency 95%

Overall Control Efficiency 67%

EF (Organic PM) 3.41E-04

EF (Total PM) 1.53E-03

EF (CO) 1.35E-03

EF (TOC) 4.16E-03

Pollutant

Uncontrolled 

Emission Factor (1)

Controlled 

Emission Factor 

Maximum 

Hourly 

(lbs/hr)

Maximum 

Daily 

(lbs/day)

Average 

Daily 

(lbs/day)

Maximum 

Annual  

(lbs/year)

Maximum 

Annual  

(ton/year)

PM10 1.53E-03 5.13E-04 0.154 1.538 0.359 76.9 0.038

PM2.5 1.53E-03 5.13E-04 0.154 1.538 0.359 76.9 0.038

TOC (VOC) 4.16E-03 4.16E-03 1.248 12.477 2.911 623.8 0.312

CO 1.35E-03 1.35E-03 0.405 4.048 0.944 202.4 0.101

Notes:

(1)  AP-42, Section 11.1, Table 11.1-14.

(2)  Overall control efficiency of 67% for PM10 & PM2.5 is assumed to be 70% capture and 95% control.

      No control of CO or TOC is assumed.



TANKS 4.0.9d

Emissions Report - Detail Format

Tank Indentification and Physical Characteristics

Identification
User Identification: Asphalt Tank 1
City: Willits
State: California
Company: Northern Aggregates
Type of Tank: Vertical Fixed Roof Tank
Description: 30,000 gal 10.5 x 48 Asphalt Oil Tank

Tank Dimensions
Shell Height (ft): 48.00
Diameter (ft): 10.50
Liquid Height (ft) : 45.00
Avg. Liquid Height (ft): 40.00
Volume (gallons): 29,148.36
Turnovers: 21.67
Net Throughput(gal/yr): 650,000.00
Is Tank Heated (y/n): Y

Paint Characteristics
Shell Color/Shade: Gray/Light
Shell Condition Good
Roof Color/Shade: Gray/Light
Roof Condition: Good

Roof Characteristics
Type: Cone
Height (ft) 2.00
Slope (ft/ft) (Cone Roof) 0.38

Breather Vent Settings
Vacuum Settings (psig): 0.00
Pressure Settings (psig) 0.00

Meterological Data used in Emissions Calculations: Sacramento, California (Avg Atmospheric Pressure = 14.72 psia)

Page 1 of 6TANKS 4.0 Report
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Asphalt Tank 1 - Vertical Fixed Roof Tank

Willits, California

TANKS 4.0.9d

Emissions Report - Detail Format

Liquid Contents of Storage Tank

Daily Liquid Surf.
Temperature (deg F)

Liquid
Bulk

Temp Vapor Pressure (psia)
Vapor

Mol.
Liquid
Mass

Vapor
Mass Mol. Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations

Asphalt Oil All 300.00 285.00 315.00 300.00 0.0092 0.0060 0.0140 100.0000 1,000.00 Option 3: A=75350.06, B=9.00346

Page 2 of 6TANKS 4.0 Report
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Asphalt Tank 1 - Vertical Fixed Roof Tank

Willits, California

TANKS 4.0.9d

Emissions Report - Detail Format

Detail Calculations (AP-42)

Annual Emission Calcaulations

Standing Losses (lb): 1.2352
Vapor Space Volume (cu ft): 750.4479
Vapor Density (lb/cu ft): 0.0001
Vapor Space Expansion Factor: 0.0400
Vented Vapor Saturation Factor: 0.9958

Tank Vapor Space Volume:
Vapor Space Volume (cu ft): 750.4479
Tank Diameter (ft): 10.5000
Vapor Space Outage (ft): 8.6667
Tank Shell Height (ft): 48.0000
Average Liquid Height (ft): 40.0000
Roof Outage (ft): 0.6667

Roof Outage (Cone Roof)
Roof Outage (ft): 0.6667
Roof Height (ft): 2.0000
Roof Slope (ft/ft): 0.3800
Shell Radius (ft): 5.2500

Vapor Density
Vapor Density (lb/cu ft): 0.0001
Vapor Molecular Weight (lb/lb-mole): 100.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0092
Daily Avg. Liquid Surface Temp. (deg. R): 759.6700
Daily Average Ambient Temp. (deg. F): 60.7917
Ideal Gas Constant R

(psia cuft / (lb-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 759.6700
Tank Paint Solar Absorptance (Shell): 0.5400
Tank Paint Solar Absorptance (Roof): 0.5400
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,562.1317

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0400
Daily Vapor Temperature Range (deg. R): 30.0000
Daily Vapor Pressure Range (psia): 0.0080
Breather Vent Press. Setting Range(psia): 0.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0092
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0060
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 0.0140
Daily Avg. Liquid Surface Temp. (deg R): 759.6700
Daily Min. Liquid Surface Temp. (deg R): 744.6700
Daily Max. Liquid Surface Temp. (deg R): 774.6700
Daily Ambient Temp. Range (deg. R): 25.4500

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9958
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 0.0092
Vapor Space Outage (ft): 8.6667

Working Losses (lb): 14.2712
Vapor Molecular Weight (lb/lb-mole): 100.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0092
Annual Net Throughput (gal/yr.): 650,000.0000
Annual Turnovers: 21.6667
Turnover Factor: 1.0000

Page 3 of 6TANKS 4.0 Report

2/2/2011file://C:\Program Files\Tanks409d\summarydisplay.htm



Maximum Liquid Volume (gal): 29,148.3644
Maximum Liquid Height (ft): 45.0000
Tank Diameter (ft): 10.5000
Working Loss Product Factor: 1.0000

Total Losses (lb): 15.5064

Page 4 of 6TANKS 4.0 Report
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Emissions Report for: Annual

Asphalt Tank 1 - Vertical Fixed Roof Tank

Willits, California

TANKS 4.0.9d

Emissions Report - Detail Format

Individual Tank Emission Totals

Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Asphalt Oil 14.27 1.24 15.51

Page 5 of 6TANKS 4.0 Report
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                Toxic Air Contaminant Emission Calculations  



Harris Quarry - Proposed Project

Asphalt Dryer Emissions

Operating Parameters Typical

300 ton/hr ton/hr 300 ton/hr

150,000 ton/yr 50,000 ton/yr

Chemical Emission Typical Emissions Potential Emissions

Substance Category Factor Unit lb/hr lb/yr lb/hr lb/yr

Antimony Metal 1.80E-07 lbs/ton 5.40E-05 9.00E-03 5.40E-05 2.70E-02

Arsenic Metal 5.60E-07 lbs/ton 1.68E-04 2.80E-02 1.68E-04 8.40E-02

Beryllium Metal 5.45E-07 lbs/ton 1.64E-04 2.73E-02 1.64E-04 8.18E-02

Cadmium Metal 4.10E-07 lbs/ton 1.23E-04 2.05E-02 1.23E-04 6.15E-02

Chromium (Hexavalent) Metal 4.50E-07 lbs/ton 1.35E-04 2.25E-02 1.35E-04 6.75E-02

Copper Metal 3.10E-06 lbs/ton 9.30E-04 1.55E-01 9.30E-04 4.65E-01

Lead Metal 1.50E-05 lbs/ton 4.50E-03 7.50E-01 4.50E-03 2.25E+00

Manganese Metal 7.70E-06 lbs/ton 2.31E-03 3.85E-01 2.31E-03 1.16E+00

Mercury Metal 2.60E-06 lbs/ton 7.80E-04 1.30E-01 7.80E-04 3.90E-01

Nickel Metal 6.30E-05 lbs/ton 1.89E-02 3.15E+00 1.89E-02 9.45E+00

Selenium Metal 3.50E-07 lbs/ton 1.05E-04 1.75E-02 1.05E-04 5.25E-02

Zinc Metal 6.10E-05 lbs/ton 1.83E-02 3.05E+00 1.83E-02 9.15E+00

Benzo(a)anthracene PAH 2.10E-07 lbs/ton 6.30E-05 1.05E-02 6.30E-05 3.15E-02

Benzo(a)pyrene PAH 9.80E-09 lbs/ton 2.94E-06 4.90E-04 2.94E-06 1.47E-03

Benzo(b)fluoranthene PAH 1.00E-07 lbs/ton 3.00E-05 5.00E-03 3.00E-05 1.50E-02

Benzo(g,h,i)perylene PAH 4.00E-08 lbs/ton 1.20E-05 2.00E-03 1.20E-05 6.00E-03

Benzo(k)fluoranthene PAH 4.10E-08 lbs/ton 1.23E-05 2.05E-03 1.23E-05 6.15E-03

Chrysene PAH 1.80E-07 lbs/ton 5.40E-05 9.00E-03 5.40E-05 2.70E-02

Dibenz(a,h)anthracene PAH 1.76E-09 lbs/ton 5.28E-07 8.80E-05 5.28E-07 2.64E-04

Indeno(1,2,3-cd)pyrene PAH 7.00E-09 lbs/ton 2.10E-06 3.50E-04 2.10E-06 1.05E-03

Naphthalene PAH 6.50E-04 lbs/ton 1.95E-01 3.25E+01 1.95E-01 9.75E+01

Benzene VOC 3.90E-04 lbs/ton 1.17E-01 1.95E+01 1.17E-01 5.85E+01

Ethylbenzene VOC 2.40E-04 lbs/ton 7.20E-02 1.20E+01 7.20E-02 3.60E+01

Formaldehyde VOC 3.10E-03 lbs/ton 9.30E-01 1.55E+02 9.30E-01 4.65E+02

Methyl Chloroform VOC 4.80E-05 lbs/ton 1.44E-02 2.40E+00 1.44E-02 7.20E+00

Toluene VOC 2.90E-03 lbs/ton 8.70E-01 1.45E+02 8.70E-01 4.35E+02

Xylenes VOC 2.00E-04 lbs/ton 6.00E-02 1.00E+01 6.00E-02 3.00E+01

Notes:

(1)  Emission factors obtained from AP-42, Section 11.1-15, Table 11.1-9. or 

      California Air Toxics Emission Factors Database if AP-42 factors are not available.



Harris Quarry - Proposed Project

Silo Loading Emissions

Operating Parameters

300 ton/hr

150,000 ton/yr

EF (Organic PM)= 0.00105(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (Total PM)= 0.000332 + 0.00105(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (CO)= 0.00488(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (TOC)= 0.0504(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

V -0.5 (Ref: Table 11.1-14)

T 325 F (Ref: Table 11.1-14)

Control Efficiency 95%

EF (Organic PM) 2.54E-04

EF (Total PM) 5.86E-04

EF (CO) 1.18E-03

EF (TOC) 1.22E-02

Pollutant Speciation Profile (1)

Uncontrolled

Emission Factor (2)

Controlled 

Emission Factor Emission in lbs/hr Emission in lbs/year

in lbs/ton

Compound/Organic PM (in %)

Benzo(a)anthracene 0.056 1.42E-07 7.11E-09 2.13E-06 1.07E-03

Benzo(a)pyrene NA

Benzo(b)fluoranthene NA

Benzo(g,h,i)perylene NA

Benzo(k)fluoranthene NA

Chrysene 0.21 5.33E-07 2.67E-08 8.00E-06 4.00E-03

Dibenz(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene NA

Naphthalene 1.82 4.62E-06 2.31E-07 6.93E-05 3.47E-02

Phenol NA

Compound/TOC (in %)

Benzene 0.032 3.90E-06 1.95E-07 5.85E-05 2.92E-02

Bromomethane 0.0049 5.97E-07 2.99E-08 8.96E-06 4.48E-03

2-Butanone 0.039 4.75E-06 2.38E-07 7.13E-05 3.56E-02

Carbon Disulfide 0.016 1.95E-06 9.75E-08 2.92E-05 1.46E-02

Chloroethane 0.004 4.87E-07 2.44E-08 7.31E-06 3.66E-03

Chloromethane 0.023 2.80E-06 1.40E-07 4.20E-05 2.10E-02

Ethylbenzene 0.038 4.63E-06 2.32E-07 6.95E-05 3.47E-02

Formaldehyde 0.69 8.41E-05 4.20E-06 1.26E-03 6.31E-01

n-Hexane 0.10 1.22E-05 6.09E-07 1.83E-04 9.14E-02

Styrene 0.0054 6.58E-07 3.29E-08 9.87E-06 4.94E-03

Toluene 0.062 7.56E-06 3.78E-07 1.13E-04 5.67E-02

Xylenes 0.257 3.13E-05 1.57E-06 4.70E-04 2.35E-01

Notes:

(1)  AP-42, Section 11.1, Table 11.1-15 (PAHs and Phenols) or Table 11.1-16 (VOCs).

(2)  Emission factors (in lbs/tons of HMA produced) are calculated by multiplying the speciation percentage by emission factor calculated for organic PM

      for PAHs and phenol or by emission factor calculated for TOC for VOCs.

(3)  Overall control efficiency is assumed to be 95% control of volatiles and semi-volatiles.



Harris Quarry - Proposed Project

Truck Load-Out Emissions

Operating Parameters

300 ton/hr

150,000 ton/yr

EF (Organic PM)= 0.00141(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (Total PM) = 0.000181 + 0.00141(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (CO)= 0.00558(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

EF (TOC)= 0.0172(-V) e^((0.0251)*(T+460)-20.43) (Ref: Table 11.1-14)

V -0.5 (Ref: Table 11.1-14)

T 325 F (Ref: Table 11.1-14)

Capture Efficiency 70%

Control Efficiency 95%

Overall Control Efficiency 67%

EF (Organic PM) 3.41E-04

EF (Total PM) 1.53E-03

EF (CO) 1.35E-03

EF (TOC) 4.16E-03

Pollutant Speciation Profile (1)

Uncontrolled 

Emission Factor (2)

Controlled 

Emission Factor Emission in lbs/hr Emission in lbs/year

Compound/Organic PM (in %)

Benzo(a)anthracene 0.019 6.48E-08 2.17E-08 6.51E-06 3.26E-03

Benzo(a)pyrene 0.0023 7.84E-09 2.63E-09 7.88E-07 3.94E-04

Benzo(b)fluoranthene 0.0076 2.59E-08 8.68E-09 2.60E-06 1.30E-03

Benzo(g,h,i)perylene 0.0019 6.48E-09 2.17E-09 6.51E-07 3.26E-04

Benzo(k)fluoranthene 0.0022 7.50E-09 2.51E-09 7.54E-07 3.77E-04

Chrysene 0.103 3.51E-07 1.18E-07 3.53E-05 1.76E-02

Dibenz(a,h)anthracene 0.00037 1.26E-09 4.23E-10 1.27E-07 6.34E-05

Indeno(1,2,3-cd)pyrene 0.00047 1.60E-09 5.37E-10 1.61E-07 8.05E-05

Naphthalene 1.25 4.26E-06 1.43E-06 4.28E-04 2.14E-01

Phenol 1.18 4.02E-06 1.35E-06 4.04E-04 2.02E-01

Compound/TOC (in %)

Benzene 0.052 2.16E-06 7.24E-07 2.17E-04 1.09E-01

Bromomethane 0.0096 3.99E-07 1.34E-07 4.01E-05 2.01E-02

2-Butanone 0.049 2.04E-06 6.83E-07 2.05E-04 1.02E-01

Carbon Disulfide 0.013 5.41E-07 1.81E-07 5.43E-05 2.72E-02

Chloroethane 0.00021 8.73E-09 2.93E-09 8.78E-07 4.39E-04

Chloromethane 0.015 6.24E-07 2.09E-07 6.27E-05 3.13E-02

Ethylbenzene 0.28 1.16E-05 3.90E-06 1.17E-03 5.85E-01

Formaldehyde 0.088 3.66E-06 1.23E-06 3.68E-04 1.84E-01

n-Hexane 0.15 6.24E-06 2.09E-06 6.27E-04 3.13E-01

Styrene 0.0073 3.04E-07 1.02E-07 3.05E-05 1.53E-02

Tetrachloroethene 0.0077 3.20E-07 1.07E-07 3.22E-05 1.61E-02

Toluene 0.21 8.73E-06 2.93E-06 8.78E-04 4.39E-01

Trichlorotrifluoromethane 0.0013 5.41E-08 1.81E-08 5.43E-06 2.72E-03

Xylenes 0.49 2.04E-05 6.83E-06 2.05E-03 1.02E+00

Notes:

(1)  AP-42, Section 11.1, Table 11.1-15 (PAHs and Phenols) or Table 11.1-16 (VOCs).

(2)  Emission factors (in lbs/tons of HMA produced) are calculated by multiplying the speciation percentage by emission factor calculated for organic PM

      for PAHs and phenol or by emission factor calculated for TOC for VOCs.

(3)  Overall control efficiency for PAHs and phenol (semi-volatiles) is assumed to be 67% (70% capture and 95% control).



Harris Quarry - Proposed Project

Hot Oil System Emissions

Operating Parameters

Burner Information

1.2 MMBtu/hr

8.76 gal/hr No. 2 diesel

76730 gal/year No. 2 diesel

Potential Emissions

Substance

Emission 

Factor (1) 

(lb/gal)

Maximum 

Hourly         

(lbs/hr)

Annual Average 

(lbs/year)

Formaldehyde 3.5E-06 3.07E-05 2.69E-01

Benzo(b)fluoranthene 1.0E-07 8.76E-07 7.67E-03

Naphthalene 1.7E-05 1.49E-04 1.30E+00

Dioxins 2.0E-10 1.75E-09 1.53E-05

Furans 2.3E-10 2.01E-09 1.76E-05

Notes:

(1)  Emission factors AP-42, Section 11.1, Table 11.1-13.



Harris Quarry - Proposed Project

Asphalt Storage Tank Emissions

Operating Parameters

300 ton/hr

150,000 ton/yr

Organic PM Emissions

TOC Emissions 31.02 lb/yr

   Working Loss 28.54 lb/yr

   Breathing Loss 2.48 lb/yr

TOC emissions from TANKS

Pollutant

Speciation 

Profile (1)

Compound/     

TOC (in %)

Emission     

(lbs/hr)

Emission     

(lbs/year)

Benzene 0.032 1.13E-06 9.93E-03

Bromomethane 0.0049 1.74E-07 1.52E-03

2-Butanone 0.039 1.38E-06 1.21E-02

Carbon Disulfide 0.016 5.67E-07 4.96E-03

Chloroethane 0.004 1.42E-07 1.24E-03

Chloromethane 0.023 8.14E-07 7.13E-03

Ethylbenzene 0.038 1.35E-06 1.18E-02

Formaldehyde 0.69 2.44E-05 2.14E-01

n-Hexane 0.10 3.54E-06 3.10E-02

Styrene 0.0054 1.91E-07 1.68E-03

Toluene 0.062 2.20E-06 1.92E-02

Xylenes 0.257 9.10E-06 7.97E-02

Notes:

(1)  AP-42, Section 11.1, Table 11.1-16 (VOCs).

(2)  Emission are calculated by multiplying the speciation percentage by TOC emission



Harris Quarry Existing Permitted Production - 2020
Daily and Annual Emissions From Vehicle Travel 

Average Trip Daily Emissions (lb/day)
Daily Length PM10 PM2.5

Trip Type Trips* (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 66 0.16 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00
Trucks - Quarry Travel 66 0.09 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00
Subtotal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Off-Site Travel
Trucks - Aggregate Haul 66 30 0.00 0.00 0.00 0.80 1.08 0.00 0.00 0.00
Trucks - Other 18 22 0.00 0.00 0.00 0.16 0.22 0.00 0.00 0.00
Worker Vehicles - Commute 24 22 0.00 0.00 0.00 0.02 0.05 0.00 0.00 0.00
Subtotal 0.0 0.0 0.0 0.8 1.1 0.0 0.0 0.0

Total 0.0 0.0 0.0 0.8 1.2 0.0 0.0 0.0
* Based on number of average daily trips in July.

Annual Average Emissions (tons/year)
Trip Annual Emissions (tons/year)

Annual Length PM10 PM2.5
Trip Type Trips (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 11625 0.16 0.00 0.00 0.00 0.0008 0.0016 0.0000 0.0000 0.0
Trucks - Quarry Travel 11625 0.09 0.00 0.00 0.00 0.0009 0.0022 0.0000 0.0000 0.0
Subtotal 0.0 0.0 0.0 0.0017 0.0037 0.0000 0.0000 0.0

Off-Site Travel
Trucks - Product Pickup/Delivery 11625 30 0.00 0.0 0.00 0.07 0.10 0.00 0.00 0.0
Trucks - Other 3170 22 0.00 0.0 0.00 0.01 0.02 0.00 0.00 0.0
Worker Vehicles - Commute 4227 22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Subtotal 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Total 0.0 0.00 0.0 0.1 0.1 0.0 0.0 0.0
* Based on annual production levels and truck capacities.

Emission Factors

Vehicle Type

Travel    
Speed 
(mph)

Emission   
Factor 
Units NOx CO VOC

PM10 
(Exhaust)

PM10 
(Total)

PM2.5 
(Exhaust)

PM2.5 
(Total) CO2

Heavy-Duty Diesel Trucks 10 gram/VMT 0.271 0.335
Heavy-Duty Diesel Trucks 55 gram/VMT 0.182 0.246
Heavy-Duty Diesel Trucks Idle gram/hour 0.538 1.673
Worker Vehicles 60 gram/VMT 0.02 0.041

Emission factors from EMFAC2007
Truck idle time (min) = 5



Harris Quarry Off-Road Equipment Exhaust Emissions

Quarry Operation at Existing Permmitted Production - 2020

Analysis Year = 2020 Existing Equipment

Unit Cumulative

Engine Engine Daily Days Annual Hours Level of

Item No. Age Model Hours Per Hours Use Load Operation Engine VDECS Emission Factor (g/hp-hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

No. Equipment Type Units (years) Year In Use Year Use Factor Factor Per Unit (hp) Used NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2

Quarry Equipment
1 2,012 hp Generator 1 13 2007 9 140 1260 1.00 0.74 16,380 2012 3 3.75 1.19 0.20 0.015 0.006 568.3 110.9 35.2 5.8 0.4 0.17 16789 7.76 2.47 0.41 0.03 0.012 1175

2 30 hp Generator (well) 1 15 2005 4 140 560 1.00 0.74 8,400 30 0 5.46 5.56 0.95 0.50 0.007 568.3 1.1 1.1 0.2 0.1 0.00 111 0.07 0.08 0.01 0.01 0.000 8

3 22 hp Generator (scale 1 8 2012 9 140 1260 1.00 0.74 10,080 22 0 4.33 2.34 0.57 0.16 0.007 568.3 1.4 0.8 0.2 0.1 0.00 184 0.10 0.05 0.01 0.00 0.000 13

4 Cat 980C Loader 1 4 2016 8 140 1120 0.00 0.54 4,480 270 0 0.27 1.00 0.10 0.01 0.006 568.3 0.0 0.0 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0

5 Cat 980F Loader 1 8 2012 8 140 1120 1.00 0.54 8,960 275 0 1.44 1.08 0.23 0.01 0.006 568.3 3.8 2.8 0.6 0.0 0.01 1488 0.26 0.20 0.04 0.00 0.001 104

6 Cat 980G Loader 1 6 2014 8 140 1120 1.00 0.54 6,720 300 0 0.28 1.04 0.13 0.01 0.006 568.3 0.8 3.0 0.4 0.0 0.02 1624 0.06 0.21 0.03 0.00 0.001 114

7 Cat 226B Skid Steer 1 14 2006 4 140 560 1.00 0.54 7,840 61 0 5.30 3.73 0.40 0.30 0.007 568.3 1.5 1.1 0.1 0.1 0.00 165 0.11 0.08 0.01 0.01 0.000 12

8 Cat D11R Bulldozer 1 1 2019 8 140 1120 1.00 0.64 1,120 850 0 2.27 0.94 0.06 0.02 0.006 568.3 21.8 9.0 0.6 0.2 0.05 5453 1.52 0.63 0.04 0.01 0.004 382

9 Cat 345BL Excavator 1 12 2008 8 140 1120 1.00 0.57 13,440 300 0 2.68 1.14 0.40 0.14 0.006 568.3 8.1 3.4 1.2 0.4 0.02 1714 0.57 0.24 0.08 0.03 0.001 120

TOTAL - - - - - - - - - - - - 149.4 56.4 9.1 1.3 0.3 27,527 10.46 3.95 0.64 0.09 0.019 1,927

* Tier 1 engine (~1978), Rebuilt in 2005 Quarry equipment without generators --> 36.0 19.4 2.9 0.7 0.1 10444 2.52 1.35 0.20 0.052 0.01 731

Emission Factors - Off-Road Compression Ignited Engines

NOx CO ROG PM10 CO2 SO2

Item ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel

No. EF ID (g/hp-hr) (g/hp-hr
2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr)

1 ULSD99992007 4.51 6.32E-05 0.95 0.92 1.82E-05 1.00 0.14 2.22E-05 1.00 0.11 6.03E-06 0.80 568.30 0.00E+00 1.00 0.006

2 ULSD502005 4.95 9.67E-05 0.95 3.00 3.05E-04 1.00 0.37 6.90E-05 1.00 0.38 2.93E-05 0.80 568.30 0.00E+00 1.00 0.007

3 ULSD252012 4.57 0.00E+00 0.95 2.34 0.00E+00 1.00 0.57 0.00E+00 1.00 0.19 0.00E+00 0.85 568.30 0.00E+00 1.00 0.007

4 ULSD5002016 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

5 ULSD5002012 1.36 1.75E-05 0.95 0.92 1.82E-05 1.00 0.07 1.83E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

6 ULSD5002014 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

7 ULSD1202006 5.01 7.45E-05 0.95 3.09 8.21E-05 1.00 0.19 2.71E-05 1.00 0.24 1.76E-05 0.80 568.30 0.00E+00 1.00 0.007

8 ULSD10002019 2.36 3.00E-05 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.02 1.00E-06 0.85 568.30 0.00E+00 1.00 0.006

9 ULSD5002008 2.45 3.18E-05 0.95 0.92 1.82E-05 1.00 0.10 2.50E-05 1.00 0.11 5.55E-06 0.80 568.30 0.00E+00 1.00 0.006

NotesZH EF = Zero hour emission factor

DR = Deterioration rate

ULSD = Ultra low sulfur diesel (15 ppmw sulfur, 0.0015% sulfur)

Refs: CARB OFFFROAD2007 model (http://www.arb.ca.gov/msei/offroad/offroad.htm), December, 2006.

Stationary/Off-road engines ARB, "California's Emissions Inventory for Off-Road Large Compressio-Ignited (CI) Engines (> 25 HP)" MAC#99-32



Proposed Harris Quarry - Daily and Annual Emissions From Vehicle Travel - 2020
Daily and Annual Emissions From Vehicle Travel 

Average Daily Emissions
Average Trip Average Daily Emissions (lb/day)

Daily Length PM10 PM2.5
Trip Type Trips* (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Access Road to Quarry 162 0.16 0.00 0.00 0.00 0.02 0.04 0.00 0.00 0.00
Trucks - Quarry Travel 196 0.091 0.00 0.00 0.00 0.03 0.07 0.00 0.00 0.00
Trucks - Quarry to Asphalt Plant 52 0.58 0.00 0.00 0.00 0.02 0.04 0.00 0.00 0.00
Trucks - Off-site to Asphalt Plant 52 0.23 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00
Subtotal 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0

Off-Site Travel
Trucks - Aggregate 122 30 0.00 0.00 0.00 1.47 2.00 0.00 0.00 0.00
Trucks - Asphalt 52 30 0.00 0.00 0.00 0.63 0.85 0.00 0.00 0.00
Turcks - Transfer to Willits 22 6 0.00 0.00 0.00 0.05 0.07 0.00 0.00 0.00
Trucks - Other 18 22 0.00 0.00 0.00 0.16 0.22 0.00 0.00 0.00
Worker Vehicles - Commute 33 22 0.00 0.00 0.00 0.03 0.07 0.00 0.00 0.00
Subtotal 0.0 0.0 0.0 2.3 3.2 0.0 0.0 0.0

Total 0.0 0.0 0.0 2.4 3.4 0.0 0.0 0.0
* Based on number of average daily trips in July.

Annual Average Emissions (tons/year)
Trip Annual Emissions (tons/year)

Annual Length PM10 PM2.5
Trip Type Trips (mi) NOx CO VOC (exhaust) (total) (exhaust) (total) CO2
On-site Travel

Trucks - Off-site to Quarry 28,865 0.16 0.00 0.00 0.00 0.002 0.004 0.000 0.000 0.00
Trucks - Quarry Travel 31,320 0.09 0.00 0.00 0.00 0.002 0.006 0.000 0.000 0.00
Trucks - Quarry to Asphalt Plant 7,285 0.58 0.00 0.00 0.00 0.002 0.003 0.000 0.000 0.00
Trucks - Off-site to Asphalt Plant 7,285 0.42 0.00 0.00 0.00 0.001 0.002 0.000 0.000 0.00
Subtotal 0.0 0.0 0.0 0.007 0.014 0.000 0.000 0.0

Off-Site Travel
Trucks - Aggregate 20,315 30 0.00 0.0 0.00 0.123 0.17 0.00 0.00 0.00
Trucks - Asphalt 7,285 30 0.00 0.0 0.00 0.044 0.06 0.00 0.00 0.00
Trucks - Transfer to Willits 3,720 6 0.00 0.0 0.00 0.005 0.01 0.00 0.00 0.00
Trucks - Other 4,830 22 0.00 0.0 0.00 0.021 0.03 0.00 0.00 0.00
Worker Vehicles - Commute 5,574 22 0.00 0.00 0.00 0.003 0.01 0.00 0.00 0.00
Subtotal 0.0 0.0 0.0 0.196 0.3 0.0 0.0 0.0

Total 0.0 0.00 0.0 0.2 0.3 0.0 0.0 0
* Based on annual production levels and truck capacities.

Emission Factors

Vehicle Type

Travel    
Speed 
(mph)

Emission  
Factor 
Units NOx CO VOC

PM10 
(Exhaust)

PM10 
(Total)

PM2.5 
(Exhaust)

PM2.5 
(Total) CO2

Heavy-Duty Diesel Trucks (HHD) 10 gram/VMT 0.271 0.335
Heavy-Duty Diesel Trucks (HHD) 55 gram/VMT 0.182 0.246
Heavy-Duty Diesel Trucks (HHD) Idle gram/hour 0.538 1.673
Worker Vehicles (LDT2) 60 gram/VMT 0.02 0.041

Emission factors from EMFAC2007
Truck idle time (min) = 5



Harris Quarry Off-Road Equipment Exhaust Emissions

Proposed Quarry Operation at Increased Production Levels- 2020

Analysis Year = 2020 Existing Equipment

Unit Cumulative

Engine Engine Daily Days Annual Hours Level of

Item No. Age Model Hours Per Hours Use Load Operation Engine VDECS Emission Factor (g/hp-hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

No. Equipment Type Units (years) Year In Use Year Use Factor Factor Per Unit (hp) Used NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2 NOx CO VOC PM10 SO2 CO2

Quarry Equipment
1 2,012 hp Generator 1 13 2007 9 170 1530 1.00 0.74 19,890 2012 3 3.75 1.19 0.20 0.015 0.006 568.3 110.9 35.2 5.8 0.4 0.17 16789 9.43 3.00 0.50 0.04 0.014 1427

2 30 hp Generator (well) 1 15 2005 4 170 680 1.00 0.74 10,200 30 0 5.63 6.11 1.07 0.54 0.007 568.3 1.1 1.2 0.2 0.1 0.00 111 0.09 0.10 0.02 0.01 0.000 9

3 22 hp Generator (scale 1 8 2012 9 170 1530 1.00 0.74 12,240 22 0 4.33 2.34 0.57 0.16 0.007 568.3 1.4 0.8 0.2 0.1 0.00 184 0.12 0.06 0.02 0.00 0.000 16

4 Cat 980C Loader 1 4 2016 8 170 1360 0.00 0.54 5,440 270 0 0.28 1.02 0.11 0.01 0.006 568.3 0.0 0.0 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0

5 Cat 980F Loader 1 8 2012 8 170 1360 1.00 0.54 10,880 275 0 1.47 1.12 0.27 0.01 0.006 568.3 3.8 2.9 0.7 0.0 0.01 1488 0.33 0.25 0.06 0.00 0.001 127

6 Cat 980G Loader 1 6 2014 8 170 1360 1.00 0.54 8,160 300 0 0.28 1.07 0.15 0.01 0.006 568.3 0.8 3.1 0.4 0.0 0.02 1624 0.07 0.26 0.04 0.00 0.001 138

7 Cat 226B Skid Steer 1 14 2006 4 170 680 1.00 0.54 9,520 61 0 5.42 3.87 0.45 0.33 0.007 568.3 1.6 1.1 0.1 0.1 0.00 165 0.13 0.10 0.01 0.01 0.000 14

8 Cat D11R Bulldozer 1 1 2019 8 170 1360 1.00 0.64 1,360 850 0 2.28 0.94 0.07 0.02 0.006 568.3 21.8 9.1 0.6 0.2 0.05 5453 1.86 0.77 0.05 0.01 0.005 463

9 Cat 345BL Excavator 1 12 2008 8 170 1360 1.00 0.57 16,320 300 0 2.68 1.14 0.40 0.14 0.006 568.3 8.1 3.4 1.2 0.4 0.02 1714 0.69 0.29 0.10 0.04 0.001 146

Subtotal 149.6 56.8 9.3 1.4 0.28 27527 12.72 4.83 0.79 0.12 0.024 2340

Asphalt Plant Equipment
10 Cat 966H Loader - A 1 1 2009 8 140 1120 1.00 0.54 12,320 262 0 2.68 1.14 0.40 0.14 0.006 568.3 6.7 2.8 1.0 0.4 0.01 1418 0.47 0.20 0.07 0.02 0.001 99

Subtotal 6.7 2.8 1.0 0.4 0.01 1418 0.47 0.20 0.07 0.0247 0.001 99

TOTAL - - - - - - - - - - - - 156.3 59.6 10.3 1.7 0.3 28,945 13.18 5.03 0.86 0.14 0.024 2,439

* Tier 1 engine (~1978), Rebuilt in 2005 Quarry equipment without generators --> 36.2 19.60 3.09 0.76 0.10 10444 3.07 1.67 0.26 0.0645 0.01 888

Emission Factors - Off-Road Compression Ignited Engines

NOx CO ROG PM10 CO2 SO2

Item ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel ZH EF DR Fuel

No. EF ID (g/hp-hr) (g/hp-hr
2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr) (g/hp-hr

2
) CF (g/hp-hr)

1 ULSD99992007 4.51 6.32E-05 0.95 0.92 1.82E-05 1.00 0.14 2.22E-05 1.00 0.11 6.03E-06 0.80 568.30 0.00E+00 1.00 0.006

2 ULSD502005 4.95 9.67E-05 0.95 3.00 3.05E-04 1.00 0.37 6.90E-05 1.00 0.38 2.93E-05 0.80 568.30 0.00E+00 1.00 0.007

3 ULSD252012 4.57 0.00E+00 0.95 2.34 0.00E+00 1.00 0.57 0.00E+00 1.00 0.19 0.00E+00 0.85 568.30 0.00E+00 1.00 0.007

4 ULSD5002016 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

5 ULSD5002012 1.36 1.75E-05 0.95 0.92 1.82E-05 1.00 0.07 1.83E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

6 ULSD5002014 0.27 3.75E-06 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.01 3.75E-07 0.85 568.30 0.00E+00 1.00 0.006

7 ULSD1202006 5.01 7.45E-05 0.95 3.09 8.21E-05 1.00 0.19 2.71E-05 1.00 0.24 1.76E-05 0.80 568.30 0.00E+00 1.00 0.007

8 ULSD10002019 2.36 3.00E-05 0.95 0.92 1.82E-05 1.00 0.05 1.17E-05 1.00 0.02 1.00E-06 0.85 568.30 0.00E+00 1.00 0.006

9 ULSD5002008 2.45 3.18E-05 0.95 0.92 1.82E-05 1.00 0.10 2.50E-05 1.00 0.11 5.55E-06 0.80 568.30 0.00E+00 1.00 0.006

10 ULSD5002009 2.45 3.18E-05 0.95 0.92 1.82E-05 1.00 0.10 2.50E-05 1.00 0.11 5.55E-06 0.80 568.30 0.00E+00 1.00 0.006

NotesZH EF = Zero hour emission factor

DR = Deterioration rate

ULSD = Ultra low sulfur diesel (15 ppmw sulfur, 0.0015% sulfur)

Refs: CARB OFFFROAD2007 model (http://www.arb.ca.gov/msei/offroad/offroad.htm), December, 2006.

Stationary/Off-road engines ARB, "California's Emissions Inventory for Off-Road Large Compressio-Ignited (CI) Engines (> 25 HP)" MAC#99-32



Emission Rates for Crystalline Silica Modeling

Proposed Project - PM10/Silica Modeling

Crystalline Silica Content of Dust  =  10.0%

Quarry 2010
PM10 PM10 PM10 Silica

Annual Ann Ave Model Model
Emis Rate Emis Rate Emis Rate Emis Rate

(ton/yr) (lb/yr) (lb/hr) (lb/hr)
Quarry Processing 1.23 2460.0 0.6721 0.0672
Processing Modeling Area Source 

(m2) (%) (lb/hr)
QE1 8825.6 100.0% 0.6721 0.0672

Quarry Fugitives 1.99 3980.0 1.0874 0.1087
Mobile Equipment Modeling Sources

(m2) (%) (lb/hr)
QE1 8825.6 12.6% 0.1372 0.0137
QE2 15220.8 21.8% 0.2367 0.0237
QE3 25479.1 36.4% 0.3962 0.0396
QE4 20409.8 29.2% 0.3174 0.0317

69935.3 100% 1.0874 0.1087

Asphalt Plant 2010

Annual Ann Ave Model
Emis Rate Emis Rate Emis Rate

(ton/yr) (lb/yr) (lb/hr)
Mobile Equipment - 8.4 0.0023 0.0002
Mobile Equipment Modeling Sources

Vol1 0.0011 0.0001
Vol2 0.0011 0.0001

On-Site Trucks
Trucks - Off-site to Quarry (PHAUL1) 0.0000
Trucks - Quarry Travel (TRUCKQRY) 0.0000
Trucks - Quarry to Asphalt Plant (PHAUL2) 0.0000
Trucks - Off-site to Asphalt Plant (PHAUL3) 0.0000

Notes
Proposed Quarry
Hours per  Day = 10
Annual Hours for modeling = 3660



Odor Compound Emissions and Modeling Results   



Summary of Odor Compound Modeling - Individual Compound 1-Hour Maximum Concentrations
Proposed Harris Project

Total Concentration (ug/m3

Sensitive 
Receptor 

Name
Rec.  
No.

X/Q 
(ug/m3) Benzene

 Carbon 
Disulfide

Ethyl 
Benzene

Ethyl 
Chloride

Formaldehy
de Hexane

Methyl 
Bromide

Methyl 
Chloride

Methyl 
Chloroform

Methyl 
Ethyl 

Ketone Naphthalene
Perchloroet

hylene Phenol Styrene Toluene Xylene
CDF 1 1.60E+02 7.56E-02 4.81E-04 5.33E-02 3.94E-05 5.96E-01 4.84E-03 2.97E-04 5.94E-04 9.10E-03 1.63E-03 1.27E-01 2.05E-04 2.58E-03 2.40E-04 5.56E-01 5.32E-02
CDF 2 1.11E+02 6.71E-02 3.28E-04 4.58E-02 2.78E-05 5.30E-01 3.27E-03 2.00E-04 4.05E-04 8.12E-03 1.11E-03 1.12E-01 1.37E-04 1.72E-03 1.62E-04 4.94E-01 4.41E-02
CDF 3 1.18E+02 5.80E-02 3.52E-04 4.07E-02 2.76E-05 4.58E-01 3.56E-03 2.19E-04 4.32E-04 6.99E-03 1.20E-03 9.74E-02 1.53E-04 1.92E-03 1.76E-04 4.27E-01 4.04E-02
CDF 4 1.08E+02 5.11E-02 3.20E-04 3.59E-02 2.71E-05 4.03E-01 3.19E-03 1.96E-04 3.96E-04 6.15E-03 1.08E-03 8.57E-02 1.34E-04 1.68E-03 1.59E-04 3.76E-01 3.57E-02
CDF 5 9.80E+01 6.22E-02 2.79E-04 4.21E-02 2.42E-05 4.92E-01 2.77E-03 1.70E-04 3.46E-04 7.54E-03 9.39E-04 1.04E-01 1.15E-04 1.45E-03 1.38E-04 4.59E-01 4.01E-02
CDF 6 9.65E+01 8.18E-02 2.70E-04 5.41E-02 2.34E-05 6.48E-01 2.69E-03 1.65E-04 3.35E-04 9.96E-03 9.11E-04 1.37E-01 1.12E-04 1.41E-03 1.34E-04 6.05E-01 4.99E-02
Max 1.60E+02 8.18E-02 4.81E-04 5.41E-02 3.94E-05 6.48E-01 4.84E-03 2.97E-04 5.94E-04 9.96E-03 1.63E-03 1.37E-01 2.05E-04 2.58E-03 2.40E-04 6.05E-01 5.32E-02

101 Bus 7 8.72E+02 9.53E-02 1.90E-03 7.92E-02 2.35E-04 7.57E-01 1.73E-02 1.02E-03 2.44E-03 1.10E-02 5.99E-03 1.64E-01 6.07E-04 7.62E-03 8.70E-04 6.85E-01 9.85E-02
101 Bus 8 1.60E+03 1.02E-01 4.87E-03 1.25E-01 4.73E-04 7.75E-01 4.73E-02 2.87E-03 6.10E-03 1.05E-02 1.61E-02 1.73E-01 1.88E-03 2.37E-02 2.36E-03 6.94E-01 1.91E-01
101 Bus 9 2.42E+03 9.53E-02 8.17E-03 1.73E-01 6.78E-04 6.75E-01 8.19E-02 5.02E-03 1.01E-02 8.28E-03 2.77E-02 1.64E-01 3.46E-03 4.34E-02 4.07E-03 6.04E-01 2.92E-01
101 Bus 10 1.43E+03 8.63E-02 5.65E-03 1.44E-01 3.16E-04 5.95E-01 6.01E-02 3.75E-03 6.79E-03 8.08E-03 2.00E-02 1.49E-01 2.78E-03 3.49E-02 2.96E-03 5.68E-01 2.26E-01
101 Bus 11 3.34E+02 4.13E-02 1.21E-03 4.36E-02 8.25E-05 3.13E-01 1.25E-02 7.74E-04 1.47E-03 4.56E-03 4.19E-03 7.07E-02 5.55E-04 6.97E-03 6.17E-04 2.92E-01 5.86E-02
101 Bus 12 2.70E+02 5.93E-02 9.51E-04 5.06E-02 6.76E-05 4.59E-01 9.79E-03 6.05E-04 1.16E-03 6.88E-03 3.29E-03 1.00E-01 4.31E-04 5.41E-03 4.84E-04 4.28E-01 5.97E-02
101 Bus 13 3.11E+02 5.92E-02 1.12E-03 5.32E-02 7.80E-05 4.56E-01 1.16E-02 7.16E-04 1.36E-03 6.80E-03 3.88E-03 1.00E-01 5.11E-04 6.43E-03 5.71E-04 4.26E-01 6.50E-02
Max 2.42E+03 1.02E-01 8.17E-03 1.73E-01 6.78E-04 7.75E-01 8.19E-02 5.02E-03 1.01E-02 1.10E-02 2.77E-02 1.73E-01 3.46E-03 4.34E-02 4.07E-03 6.94E-01 2.92E-01

Mobile 14 8.27E+01 9.06E-02 1.91E-04 5.81E-02 1.99E-05 7.19E-01 1.82E-03 1.10E-04 2.40E-04 1.11E-02 6.23E-04 1.51E-01 7.04E-05 8.85E-04 9.10E-05 6.71E-01 5.18E-02
Mobile 15 6.66E+01 4.65E-02 1.54E-04 3.05E-02 1.60E-05 3.69E-01 1.47E-03 8.90E-05 1.94E-04 5.67E-03 5.05E-04 7.79E-02 5.71E-05 7.18E-04 7.37E-05 3.44E-01 2.82E-02
Mobile 16 6.74E+01 4.47E-02 1.84E-04 3.00E-02 1.70E-05 3.54E-01 1.80E-03 1.10E-04 2.29E-04 5.43E-03 6.13E-04 7.50E-02 7.33E-05 9.20E-04 8.98E-05 3.30E-01 2.83E-02
Mobile 17 7.00E+01 4.22E-02 1.87E-04 2.84E-02 1.74E-05 3.34E-01 1.83E-03 1.12E-04 2.33E-04 5.12E-03 6.24E-04 7.07E-02 7.45E-05 9.36E-04 9.13E-05 3.11E-01 2.70E-02
Mobile 18 8.15E+01 7.86E-02 1.87E-04 5.07E-02 1.97E-05 6.24E-01 1.78E-03 1.08E-04 2.36E-04 9.61E-03 6.11E-04 1.32E-01 6.88E-05 8.64E-04 8.92E-05 5.82E-01 4.55E-02
Mobile 19 6.59E+01 4.57E-02 1.67E-04 3.03E-02 1.54E-05 3.62E-01 1.64E-03 9.96E-05 2.08E-04 5.55E-03 5.56E-04 7.65E-02 6.66E-05 8.36E-04 8.14E-05 3.37E-01 2.82E-02
Mobile 20 7.42E+01 4.39E-02 2.02E-04 2.97E-02 1.87E-05 3.47E-01 1.98E-03 1.21E-04 2.52E-04 5.32E-03 6.73E-04 7.35E-02 8.05E-05 1.01E-03 9.86E-05 3.24E-01 2.83E-02
Mobile 21 7.44E+01 4.16E-02 1.97E-04 2.82E-02 1.83E-05 3.29E-01 1.93E-03 1.17E-04 2.45E-04 5.04E-03 6.56E-04 6.97E-02 7.83E-05 9.84E-04 9.60E-05 3.07E-01 2.70E-02
Mobile 22 7.89E+01 6.67E-02 1.80E-04 4.32E-02 1.90E-05 5.29E-01 1.71E-03 1.03E-04 2.27E-04 8.14E-03 5.86E-04 1.12E-01 6.57E-05 8.25E-04 8.55E-05 4.94E-01 3.92E-02
Mobile 23 6.97E+01 4.55E-02 1.93E-04 3.05E-02 1.78E-05 3.60E-01 1.90E-03 1.15E-04 2.40E-04 5.52E-03 6.44E-04 7.62E-02 7.72E-05 9.70E-04 9.43E-05 3.36E-01 2.89E-02
Mobile 24 8.08E+01 4.28E-02 2.18E-04 2.92E-02 2.02E-05 3.38E-01 2.14E-03 1.30E-04 2.72E-04 5.17E-03 7.28E-04 7.17E-02 8.71E-05 1.09E-03 1.07E-04 3.15E-01 2.82E-02
Mobile 25 7.73E+01 4.00E-02 2.01E-04 2.73E-02 1.88E-05 3.17E-01 1.97E-03 1.20E-04 2.51E-04 4.84E-03 6.70E-04 6.71E-02 7.98E-05 1.00E-03 9.81E-05 2.95E-01 2.63E-02
Max 8.27E+01 9.06E-02 2.18E-04 5.81E-02 2.02E-05 7.19E-01 2.14E-03 1.30E-04 2.72E-04 1.11E-02 7.28E-04 1.51E-01 8.71E-05 1.09E-03 1.07E-04 6.71E-01 5.18E-02

GoldRule 26 1.27E+02 4.97E-02 3.51E-04 3.53E-02 3.18E-05 3.93E-01 3.46E-03 2.11E-04 4.37E-04 5.98E-03 1.17E-03 8.36E-02 1.42E-04 1.78E-03 1.72E-04 3.65E-01 3.57E-02
GoldRule 27 1.10E+02 4.29E-02 2.93E-04 3.03E-02 2.65E-05 3.39E-01 2.88E-03 1.76E-04 3.64E-04 5.16E-03 9.78E-04 7.21E-02 1.18E-04 1.48E-03 1.43E-04 3.15E-01 3.05E-02
GoldRule 28 6.90E+01 3.49E-02 1.73E-04 2.38E-02 1.57E-05 2.76E-01 1.70E-03 1.04E-04 2.15E-04 4.22E-03 5.78E-04 5.85E-02 6.96E-05 8.74E-04 8.46E-05 2.57E-01 2.29E-02
GoldRule 29 4.08E+01 3.49E-02 1.10E-04 2.29E-02 1.04E-05 2.77E-01 1.08E-03 6.56E-05 1.38E-04 4.25E-03 3.67E-04 5.84E-02 4.35E-05 5.47E-04 5.37E-05 2.58E-01 2.11E-02
GoldRule 30 1.27E+02 4.82E-02 3.52E-04 3.44E-02 3.15E-05 3.80E-01 3.48E-03 2.13E-04 4.38E-04 5.78E-03 1.18E-03 8.10E-02 1.43E-04 1.80E-03 1.73E-04 3.54E-01 3.50E-02
GoldRule 31 1.03E+02 3.94E-02 2.66E-04 2.78E-02 2.42E-05 3.11E-01 2.61E-03 1.59E-04 3.31E-04 4.74E-03 8.88E-04 6.62E-02 1.07E-04 1.34E-03 1.30E-04 2.90E-01 2.79E-02
GoldRule 32 5.59E+01 3.42E-02 1.34E-04 2.28E-02 1.23E-05 2.71E-01 1.32E-03 8.02E-05 1.67E-04 4.15E-03 4.47E-04 5.73E-02 5.36E-05 6.74E-04 6.55E-05 2.52E-01 2.14E-02
GoldRule 33 5.53E+01 3.54E-02 1.60E-04 2.39E-02 1.50E-05 2.80E-01 1.57E-03 9.55E-05 2.00E-04 4.29E-03 5.34E-04 5.93E-02 6.36E-05 7.98E-04 7.82E-05 2.61E-01 2.28E-02
GoldRule 34 1.17E+02 4.84E-02 3.24E-04 3.42E-02 2.84E-05 3.82E-01 3.22E-03 1.97E-04 4.02E-04 5.82E-03 1.09E-03 8.14E-02 1.33E-04 1.67E-03 1.60E-04 3.56E-01 3.43E-02
GoldRule 35 8.38E+01 3.67E-02 2.13E-04 2.55E-02 1.92E-05 2.90E-01 2.10E-03 1.28E-04 2.65E-04 4.43E-03 7.14E-04 6.17E-02 8.64E-05 1.09E-03 1.05E-04 2.70E-01 2.50E-02
GoldRule 36 4.51E+01 3.47E-02 1.15E-04 2.29E-02 1.08E-05 2.75E-01 1.13E-03 6.87E-05 1.44E-04 4.22E-03 3.84E-04 5.80E-02 4.57E-05 5.74E-04 5.62E-05 2.56E-01 2.11E-02
GoldRule 37 7.88E+01 3.66E-02 2.30E-04 2.55E-02 2.11E-05 2.89E-01 2.26E-03 1.38E-04 2.86E-04 4.40E-03 7.67E-04 6.13E-02 9.21E-05 1.16E-03 1.12E-04 2.69E-01 2.54E-02
Max 1.27E+02 4.97E-02 3.52E-04 3.53E-02 3.18E-05 3.93E-01 3.48E-03 2.13E-04 4.38E-04 5.98E-03 1.18E-03 8.36E-02 1.43E-04 1.80E-03 1.73E-04 3.65E-01 3.57E-02

BBRes 38 5.98E+02 1.66E-01 1.75E-03 1.25E-01 1.64E-04 1.31E+00 1.71E-02 1.04E-03 2.18E-03 1.97E-02 5.83E-03 2.80E-01 6.93E-04 8.71E-03 8.53E-04 1.21E+00 1.36E-01
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BBRes 39 5.58E+02 1.67E-01 1.82E-03 1.27E-01 1.70E-04 1.31E+00 1.79E-02 1.09E-03 2.28E-03 1.98E-02 6.07E-03 2.80E-01 7.23E-04 9.09E-03 8.89E-04 1.22E+00 1.38E-01
BBRes 40 5.95E+02 2.99E-01 1.98E-03 2.10E-01 1.84E-04 2.36E+00 1.94E-02 1.18E-03 2.47E-03 3.59E-02 6.59E-03 4.99E-01 7.86E-04 9.87E-03 9.65E-04 2.19E+00 2.10E-01
BBRes 41 6.18E+02 2.96E-01 2.06E-03 2.10E-01 1.92E-04 2.34E+00 2.02E-02 1.23E-03 2.57E-03 3.56E-02 6.87E-03 4.96E-01 8.20E-04 1.03E-02 1.01E-03 2.18E+00 2.12E-01
BBRes 42 6.66E+02 2.03E-01 2.24E-03 1.55E-01 2.08E-04 1.60E+00 2.20E-02 1.34E-03 2.80E-03 2.41E-02 7.47E-03 3.41E-01 8.93E-04 1.12E-02 1.09E-03 1.48E+00 1.69E-01
BBRes 43 6.74E+02 1.07E-01 2.21E-03 9.73E-02 1.74E-04 8.26E-01 2.23E-02 1.37E-03 2.71E-03 1.22E-02 7.53E-03 1.82E-01 9.56E-04 1.20E-02 1.11E-03 7.67E-01 1.21E-01
BBRes 44 4.26E+02 8.28E-02 1.63E-03 7.61E-02 1.04E-04 6.35E-01 1.71E-02 1.06E-03 1.98E-03 9.47E-03 5.71E-03 1.40E-01 7.70E-04 9.67E-03 8.42E-04 5.94E-01 9.38E-02
BBRes 45 2.07E+02 7.88E-02 7.40E-04 6.00E-02 4.55E-05 6.16E-01 7.78E-03 4.84E-04 8.94E-04 9.37E-03 2.60E-03 1.33E-01 3.53E-04 4.44E-03 3.83E-04 5.76E-01 6.38E-02
BBRes 46 2.26E+02 7.70E-02 8.35E-04 6.06E-02 4.87E-05 5.99E-01 8.84E-03 5.51E-04 1.01E-03 9.10E-03 2.95E-03 1.30E-01 4.05E-04 5.09E-03 4.35E-04 5.61E-01 6.61E-02
BBRes 47 2.11E+02 7.29E-02 7.36E-04 5.61E-02 4.79E-05 5.69E-01 7.68E-03 4.77E-04 8.94E-04 8.64E-03 2.57E-03 1.23E-01 3.45E-04 4.33E-03 3.79E-04 5.32E-01 6.04E-02
BBRes 48 5.13E+02 3.15E-01 1.68E-03 2.16E-01 1.57E-04 2.49E+00 1.64E-02 9.97E-04 2.09E-03 3.81E-02 5.58E-03 5.27E-01 6.63E-04 8.33E-03 8.17E-04 2.32E+00 2.10E-01
BBRes 49 5.61E+02 3.91E-01 1.84E-03 2.65E-01 1.72E-04 3.10E+00 1.80E-02 1.10E-03 2.30E-03 4.74E-02 6.13E-03 6.54E-01 7.30E-04 9.17E-03 8.98E-04 2.89E+00 2.54E-01
BBRes 50 5.80E+02 4.20E-01 1.91E-03 2.83E-01 1.78E-04 3.32E+00 1.87E-02 1.14E-03 2.38E-03 5.09E-02 6.35E-03 7.01E-01 7.57E-04 9.52E-03 9.30E-04 3.10E+00 2.70E-01
BBRes 51 6.29E+02 4.52E-01 2.06E-03 3.05E-01 1.92E-04 3.57E+00 2.02E-02 1.23E-03 2.57E-03 5.47E-02 6.87E-03 7.54E-01 8.20E-04 1.03E-02 1.01E-03 3.33E+00 2.91E-01
BBRes 52 6.33E+02 3.17E-01 2.13E-03 2.24E-01 1.85E-04 2.50E+00 2.12E-02 1.30E-03 2.64E-03 3.81E-02 7.18E-03 5.30E-01 8.82E-04 1.11E-02 1.05E-03 2.33E+00 2.25E-01
BBRes 53 7.65E+02 1.55E-01 2.33E-03 1.26E-01 2.16E-04 1.22E+00 2.29E-02 1.39E-03 2.91E-03 1.82E-02 7.78E-03 2.62E-01 9.31E-04 1.17E-02 1.14E-03 1.13E+00 1.47E-01
BBRes 54 8.00E+02 1.53E-01 2.42E-03 1.26E-01 2.16E-04 1.19E+00 2.39E-02 1.46E-03 3.01E-03 1.78E-02 8.11E-03 2.58E-01 9.85E-04 1.24E-02 1.19E-03 1.10E+00 1.49E-01
BBRes 55 4.49E+02 6.43E-02 1.74E-03 6.65E-02 1.10E-04 4.86E-01 1.82E-02 1.13E-03 2.10E-03 7.15E-03 6.08E-03 1.09E-01 8.22E-04 1.03E-02 8.97E-04 4.56E-01 8.77E-02
BBRes 56 1.57E+02 5.79E-02 5.33E-04 4.36E-02 3.71E-05 4.53E-01 5.50E-03 3.41E-04 6.49E-04 6.90E-03 1.85E-03 9.74E-02 2.43E-04 3.06E-03 2.72E-04 4.24E-01 4.62E-02
BBRes 57 9.92E+01 5.44E-02 3.15E-04 3.80E-02 2.45E-05 4.29E-01 3.20E-03 1.97E-04 3.87E-04 6.56E-03 1.08E-03 9.11E-02 1.38E-04 1.73E-03 1.58E-04 4.00E-01 3.74E-02
BBRes 58 4.99E+02 3.68E-01 1.66E-03 2.48E-01 1.49E-04 2.91E+00 1.64E-02 1.00E-03 2.06E-03 4.46E-02 5.56E-03 6.14E-01 6.74E-04 8.46E-03 8.15E-04 2.71E+00 2.37E-01
BBRes 59 5.31E+02 3.76E-01 1.75E-03 2.55E-01 1.61E-04 2.97E+00 1.72E-02 1.05E-03 2.19E-03 4.55E-02 5.86E-03 6.28E-01 7.03E-04 8.84E-03 8.58E-04 2.77E+00 2.44E-01
BBRes 60 5.79E+02 3.83E-01 1.92E-03 2.61E-01 1.79E-04 3.03E+00 1.88E-02 1.15E-03 2.40E-03 4.64E-02 6.40E-03 6.40E-01 7.63E-04 9.59E-03 9.38E-04 2.83E+00 2.52E-01
BBRes 61 6.09E+02 4.15E-01 2.03E-03 2.82E-01 1.89E-04 3.29E+00 1.99E-02 1.21E-03 2.53E-03 5.03E-02 6.76E-03 6.94E-01 8.06E-04 1.01E-02 9.90E-04 3.06E+00 2.72E-01
BBRes 62 6.47E+02 4.71E-01 2.12E-03 3.18E-01 1.97E-04 3.73E+00 2.08E-02 1.26E-03 2.64E-03 5.71E-02 7.06E-03 7.87E-01 8.44E-04 1.06E-02 1.03E-03 3.48E+00 3.03E-01
BBRes 63 6.77E+02 2.46E-01 2.25E-03 1.81E-01 2.09E-04 1.94E+00 2.21E-02 1.35E-03 2.81E-03 2.94E-02 7.51E-03 4.12E-01 8.98E-04 1.13E-02 1.10E-03 1.80E+00 1.91E-01
BBRes 64 8.07E+02 1.54E-01 2.43E-03 1.27E-01 2.24E-04 1.21E+00 2.38E-02 1.45E-03 3.03E-03 1.80E-02 8.10E-03 2.61E-01 9.71E-04 1.22E-02 1.19E-03 1.12E+00 1.49E-01
BBRes 65 8.15E+02 1.47E-01 2.50E-03 1.25E-01 2.14E-04 1.15E+00 2.49E-02 1.53E-03 3.10E-03 1.71E-02 8.44E-03 2.50E-01 1.04E-03 1.31E-02 1.24E-03 1.06E+00 1.49E-01
BBRes 66 3.32E+02 6.27E-02 1.29E-03 5.92E-02 7.30E-05 4.78E-01 1.37E-02 8.55E-04 1.55E-03 7.14E-03 4.56E-03 1.06E-01 6.31E-04 7.93E-03 6.73E-04 4.50E-01 7.35E-02
BBRes 67 9.66E+01 5.11E-02 3.09E-04 3.59E-02 2.39E-05 4.03E-01 3.13E-03 1.93E-04 3.79E-04 6.16E-03 1.06E-03 8.57E-02 1.35E-04 1.69E-03 1.55E-04 3.76E-01 3.55E-02
BBRes 68 5.06E+02 3.12E-01 1.69E-03 2.14E-01 1.59E-04 2.46E+00 1.65E-02 1.01E-03 2.11E-03 3.76E-02 5.62E-03 5.20E-01 6.69E-04 8.40E-03 8.24E-04 2.29E+00 2.08E-01
BBRes 69 5.24E+02 3.23E-01 1.76E-03 2.22E-01 1.65E-04 2.55E+00 1.72E-02 1.05E-03 2.20E-03 3.90E-02 5.86E-03 5.40E-01 6.97E-04 8.76E-03 8.58E-04 2.38E+00 2.16E-01
BBRes 70 5.56E+02 3.62E-01 1.83E-03 2.47E-01 1.71E-04 2.86E+00 1.79E-02 1.09E-03 2.29E-03 4.38E-02 6.10E-03 6.04E-01 7.27E-04 9.13E-03 8.93E-04 2.67E+00 2.38E-01
BBRes 71 6.00E+02 4.05E-01 1.98E-03 2.75E-01 1.85E-04 3.20E+00 1.94E-02 1.18E-03 2.47E-03 4.90E-02 6.60E-03 6.76E-01 7.87E-04 9.88E-03 9.66E-04 2.98E+00 2.65E-01
BBRes 72 6.45E+02 4.61E-01 2.12E-03 3.12E-01 1.97E-04 3.65E+00 2.08E-02 1.26E-03 2.64E-03 5.58E-02 7.06E-03 7.70E-01 8.43E-04 1.06E-02 1.03E-03 3.40E+00 2.98E-01
BBRes 73 6.62E+02 3.44E-01 2.20E-03 2.42E-01 1.94E-04 2.72E+00 2.18E-02 1.33E-03 2.73E-03 4.15E-02 7.38E-03 5.76E-01 9.01E-04 1.13E-02 1.08E-03 2.53E+00 2.41E-01
BBRes 74 7.21E+02 1.57E-01 2.22E-03 1.26E-01 2.05E-04 1.23E+00 2.18E-02 1.33E-03 2.77E-03 1.84E-02 7.41E-03 2.64E-01 8.87E-04 1.11E-02 1.08E-03 1.14E+00 1.45E-01
BBRes 75 6.60E+02 8.92E-02 2.24E-03 8.76E-02 1.67E-04 6.83E-01 2.29E-02 1.41E-03 2.75E-03 1.00E-02 7.71E-03 1.52E-01 9.96E-04 1.25E-02 1.13E-03 6.35E-01 1.14E-01
BBRes 76 1.61E+02 5.03E-02 5.53E-04 3.92E-02 3.85E-05 3.93E-01 5.71E-03 3.53E-04 6.73E-04 5.95E-03 1.91E-03 8.47E-02 2.52E-04 3.17E-03 2.82E-04 3.67E-01 4.29E-02
BBRes 77 7.67E+01 4.61E-02 2.36E-04 3.18E-02 1.80E-05 3.64E-01 2.40E-03 1.48E-04 2.89E-04 5.58E-03 8.07E-04 7.73E-02 1.04E-04 1.30E-03 1.19E-04 3.40E-01 3.08E-02
BBRes 78 4.99E+02 3.22E-01 1.65E-03 2.20E-01 1.55E-04 2.54E+00 1.62E-02 9.84E-04 2.07E-03 3.89E-02 5.50E-03 5.37E-01 6.54E-04 8.22E-03 8.06E-04 2.37E+00 2.13E-01
BBRes 79 5.24E+02 3.32E-01 1.75E-03 2.27E-01 1.64E-04 2.63E+00 1.71E-02 1.04E-03 2.18E-03 4.02E-02 5.83E-03 5.55E-01 6.93E-04 8.71E-03 8.53E-04 2.45E+00 2.21E-01
BBRes 80 5.39E+02 3.77E-01 1.79E-03 2.56E-01 1.59E-04 2.98E+00 1.77E-02 1.08E-03 2.22E-03 4.57E-02 6.00E-03 6.30E-01 7.29E-04 9.15E-03 8.79E-04 2.78E+00 2.46E-01
BBRes 81 5.54E+02 4.24E-01 1.77E-03 2.85E-01 1.58E-04 3.36E+00 1.76E-02 1.07E-03 2.20E-03 5.15E-02 5.95E-03 7.09E-01 7.24E-04 9.10E-03 8.73E-04 3.13E+00 2.69E-01
BBRes 82 6.16E+02 4.38E-01 2.05E-03 2.96E-01 1.90E-04 3.47E+00 2.01E-02 1.22E-03 2.55E-03 5.31E-02 6.82E-03 7.31E-01 8.14E-04 1.02E-02 9.98E-04 3.23E+00 2.84E-01
BBRes 83 6.56E+02 3.60E-01 2.19E-03 2.50E-01 2.03E-04 2.84E+00 2.15E-02 1.31E-03 2.73E-03 4.33E-02 7.30E-03 6.01E-01 8.72E-04 1.10E-02 1.07E-03 2.65E+00 2.48E-01
BBRes 84 7.17E+02 1.79E-01 2.35E-03 1.41E-01 2.18E-04 1.40E+00 2.31E-02 1.40E-03 2.93E-03 2.10E-02 7.84E-03 3.01E-01 9.38E-04 1.18E-02 1.15E-03 1.30E+00 1.60E-01
BBRes 85 5.84E+02 7.58E-02 2.07E-03 7.74E-02 1.48E-04 5.76E-01 2.13E-02 1.32E-03 2.53E-03 8.43E-03 7.16E-03 1.29E-01 9.38E-04 1.18E-02 1.05E-03 5.37E-01 1.03E-01
BBRes 86 1.01E+02 5.43E-02 3.19E-04 3.80E-02 2.53E-05 4.28E-01 3.23E-03 1.99E-04 3.93E-04 6.54E-03 1.09E-03 9.10E-02 1.38E-04 1.74E-03 1.60E-04 3.99E-01 3.74E-02
BBRes 87 1.02E+02 6.55E-02 3.17E-04 4.49E-02 2.50E-05 5.18E-01 3.21E-03 1.97E-04 3.90E-04 7.93E-03 1.08E-03 1.10E-01 1.37E-04 1.73E-03 1.59E-04 4.83E-01 4.32E-02
BBRes 88 4.82E+02 3.61E-01 1.57E-03 2.43E-01 1.40E-04 2.86E+00 1.55E-02 9.43E-04 1.95E-03 4.38E-02 5.25E-03 6.03E-01 6.36E-04 7.99E-03 7.69E-04 2.67E+00 2.31E-01
BBRes 89 4.70E+02 3.62E-01 1.53E-03 2.43E-01 1.43E-04 2.87E+00 1.50E-02 9.10E-04 1.91E-03 4.40E-02 5.09E-03 6.05E-01 6.05E-04 7.60E-03 7.45E-04 2.68E+00 2.30E-01
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Total Concentration (ug/m3

Sensitive 
Receptor 

Name
Rec.  
No.

X/Q 
(ug/m3) Benzene

 Carbon 
Disulfide

Ethyl 
Benzene

Ethyl 
Chloride

Formaldehy
de Hexane

Methyl 
Bromide

Methyl 
Chloride

Methyl 
Chloroform

Methyl 
Ethyl 

Ketone Naphthalene
Perchloroet

hylene Phenol Styrene Toluene Xylene
BBRes 90 5.48E+02 3.81E-01 1.81E-03 2.58E-01 1.69E-04 3.02E+00 1.77E-02 1.08E-03 2.26E-03 4.62E-02 6.02E-03 6.37E-01 7.17E-04 9.01E-03 8.82E-04 2.81E+00 2.48E-01
BBRes 91 5.82E+02 4.20E-01 1.91E-03 2.83E-01 1.79E-04 3.32E+00 1.87E-02 1.14E-03 2.39E-03 5.09E-02 6.37E-03 7.01E-01 7.59E-04 9.54E-03 9.33E-04 3.10E+00 2.70E-01
BBRes 92 6.79E+02 1.67E-01 2.02E-03 1.29E-01 1.88E-04 1.31E+00 1.98E-02 1.21E-03 2.52E-03 1.97E-02 6.74E-03 2.81E-01 8.04E-04 1.01E-02 9.87E-04 1.22E+00 1.44E-01
BBRes 93 6.54E+02 1.63E-01 2.13E-03 1.28E-01 1.98E-04 1.28E+00 2.09E-02 1.27E-03 2.65E-03 1.92E-02 7.09E-03 2.74E-01 8.46E-04 1.06E-02 1.04E-03 1.18E+00 1.45E-01
BBRes 94 7.36E+02 1.71E-01 2.18E-03 1.34E-01 1.99E-04 1.34E+00 2.15E-02 1.31E-03 2.72E-03 2.01E-02 7.30E-03 2.88E-01 8.79E-04 1.10E-02 1.07E-03 1.24E+00 1.51E-01
BBRes 95 3.42E+02 6.30E-02 1.34E-03 5.96E-02 8.23E-05 4.81E-01 1.41E-02 8.75E-04 1.62E-03 7.16E-03 4.69E-03 1.07E-01 6.38E-04 8.02E-03 6.92E-04 4.51E-01 7.46E-02
BBRes 96 9.69E+01 7.50E-02 2.97E-04 5.04E-02 2.38E-05 5.93E-01 3.00E-03 1.84E-04 3.65E-04 9.10E-03 1.01E-03 1.25E-01 1.28E-04 1.60E-03 1.48E-04 5.54E-01 4.74E-02
BBRes 97 1.46E+02 7.34E-02 4.89E-04 5.25E-02 3.43E-05 5.77E-01 5.05E-03 3.12E-04 5.96E-04 8.82E-03 1.69E-03 1.23E-01 2.23E-04 2.80E-03 2.49E-04 5.40E-01 5.28E-02
BBRes 98 4.82E+02 1.75E-01 1.57E-03 1.28E-01 1.48E-04 1.38E+00 1.53E-02 9.32E-04 1.96E-03 2.09E-02 5.22E-03 2.93E-01 6.19E-04 7.78E-03 7.64E-04 1.28E+00 1.35E-01
BBRes 99 5.08E+02 3.21E-01 1.66E-03 2.20E-01 1.56E-04 2.54E+00 1.63E-02 9.89E-04 2.08E-03 3.89E-02 5.53E-03 5.37E-01 6.57E-04 8.26E-03 8.10E-04 2.37E+00 2.13E-01
BBRes 100 5.30E+02 2.67E-01 1.75E-03 1.87E-01 1.64E-04 2.11E+00 1.72E-02 1.04E-03 2.19E-03 3.21E-02 5.84E-03 4.46E-01 6.94E-04 8.72E-03 8.54E-04 1.96E+00 1.87E-01
BBRes 101 5.58E+02 2.87E-01 1.84E-03 2.01E-01 1.72E-04 2.27E+00 1.80E-02 1.10E-03 2.30E-03 3.46E-02 6.13E-03 4.80E-01 7.30E-04 9.17E-03 8.98E-04 2.11E+00 2.00E-01
BBRes 102 6.53E+02 1.76E-01 1.91E-03 1.33E-01 1.77E-04 1.38E+00 1.87E-02 1.14E-03 2.38E-03 2.08E-02 6.37E-03 2.96E-01 7.61E-04 9.56E-03 9.33E-04 1.28E+00 1.45E-01
BBRes 103 6.02E+02 1.10E-01 1.90E-03 9.44E-02 1.55E-04 8.54E-01 1.92E-02 1.18E-03 2.35E-03 1.27E-02 6.47E-03 1.86E-01 8.13E-04 1.02E-02 9.50E-04 7.92E-01 1.13E-01
BBRes 104 4.43E+02 7.27E-02 1.63E-03 6.93E-02 1.12E-04 5.56E-01 1.69E-02 1.05E-03 1.98E-03 8.23E-03 5.66E-03 1.23E-01 7.49E-04 9.41E-03 8.34E-04 5.19E-01 8.78E-02
BBRes 105 1.19E+02 7.87E-02 3.84E-04 5.41E-02 2.79E-05 6.21E-01 3.94E-03 2.43E-04 4.69E-04 9.52E-03 1.32E-03 1.32E-01 1.72E-04 2.17E-03 1.95E-04 5.81E-01 5.21E-02
BBRes 106 1.19E+02 7.87E-02 3.76E-04 5.39E-02 2.86E-05 6.21E-01 3.83E-03 2.36E-04 4.61E-04 9.52E-03 1.29E-03 1.32E-01 1.66E-04 2.08E-03 1.90E-04 5.80E-01 5.18E-02
BBRes 107 1.97E+02 6.91E-02 7.54E-04 5.47E-02 4.15E-05 5.37E-01 8.04E-03 5.03E-04 9.06E-04 8.16E-03 2.68E-03 1.16E-01 3.72E-04 4.68E-03 3.95E-04 5.04E-01 5.97E-02
BBRes 108 3.69E+02 8.00E-02 1.24E-03 6.73E-02 9.27E-05 6.22E-01 1.27E-02 7.81E-04 1.52E-03 9.32E-03 4.26E-03 1.35E-01 5.50E-04 6.91E-03 6.27E-04 5.79E-01 7.88E-02
BBRes 109 5.27E+02 1.44E-01 1.55E-03 1.10E-01 1.36E-04 1.13E+00 1.54E-02 9.41E-04 1.92E-03 1.71E-02 5.22E-03 2.42E-01 6.39E-04 8.02E-03 7.65E-04 1.05E+00 1.19E-01
BBRes 110 5.66E+02 1.79E-01 1.65E-03 1.32E-01 1.48E-04 1.41E+00 1.63E-02 9.94E-04 2.05E-03 2.14E-02 5.53E-03 3.01E-01 6.70E-04 8.42E-03 8.11E-04 1.31E+00 1.40E-01
BBRes 111 5.76E+02 1.48E-01 1.69E-03 1.14E-01 1.48E-04 1.16E+00 1.68E-02 1.03E-03 2.10E-03 1.75E-02 5.69E-03 2.50E-01 6.96E-04 8.75E-03 8.35E-04 1.08E+00 1.26E-01
BBRes 112 3.48E+02 7.31E-02 1.28E-03 6.43E-02 8.66E-05 5.64E-01 1.32E-02 8.21E-04 1.55E-03 8.44E-03 4.44E-03 1.23E-01 5.89E-04 7.40E-03 6.53E-04 5.27E-01 7.72E-02
BBRes 113 1.57E+02 7.85E-02 5.50E-04 5.67E-02 3.69E-05 6.17E-01 5.71E-03 3.54E-04 6.68E-04 9.42E-03 1.91E-03 1.32E-01 2.55E-04 3.20E-03 2.82E-04 5.77E-01 5.74E-02
BBRes 114 1.87E+02 8.02E-02 6.79E-04 5.98E-02 4.33E-05 6.28E-01 7.10E-03 4.42E-04 8.23E-04 9.57E-03 2.38E-03 1.35E-01 3.20E-04 4.02E-03 3.50E-04 5.88E-01 6.25E-02
BBRes 115 1.17E+02 7.89E-02 3.69E-04 5.39E-02 2.74E-05 6.23E-01 3.77E-03 2.33E-04 4.51E-04 9.55E-03 1.27E-03 1.32E-01 1.64E-04 2.06E-03 1.86E-04 5.82E-01 5.17E-02
BBRes 116 1.39E+02 6.93E-02 4.71E-04 4.97E-02 3.26E-05 5.45E-01 4.87E-03 3.02E-04 5.74E-04 8.33E-03 1.63E-03 1.16E-01 2.16E-04 2.71E-03 2.40E-04 5.09E-01 5.01E-02
BBRes 117 2.77E+02 6.52E-02 1.07E-03 5.71E-02 6.23E-05 5.02E-01 1.14E-02 7.09E-04 1.29E-03 7.54E-03 3.78E-03 1.10E-01 5.21E-04 6.55E-03 5.59E-04 4.71E-01 6.77E-02
BBRes 118 3.73E+02 6.85E-02 1.24E-03 6.02E-02 9.42E-05 5.30E-01 1.27E-02 7.81E-04 1.52E-03 7.89E-03 4.26E-03 1.16E-01 5.49E-04 6.89E-03 6.27E-04 4.93E-01 7.29E-02
BBRes 119 3.18E+02 6.41E-02 1.12E-03 5.62E-02 7.91E-05 4.95E-01 1.16E-02 7.15E-04 1.37E-03 7.40E-03 3.88E-03 1.08E-01 5.09E-04 6.40E-03 5.71E-04 4.62E-01 6.75E-02
BBRes 120 1.72E+02 7.15E-02 6.32E-04 5.38E-02 3.95E-05 5.60E-01 6.63E-03 4.12E-04 7.64E-04 8.53E-03 2.21E-03 1.20E-01 3.00E-04 3.77E-03 3.27E-04 5.24E-01 5.66E-02
BBRes 121 1.55E+02 7.82E-02 5.51E-04 5.66E-02 3.62E-05 6.14E-01 5.74E-03 3.56E-04 6.69E-04 9.39E-03 1.92E-03 1.31E-01 2.57E-04 3.23E-03 2.83E-04 5.75E-01 5.74E-02
BBRes 122 1.27E+02 8.25E-02 4.15E-04 5.69E-02 3.00E-05 6.50E-01 4.26E-03 2.63E-04 5.07E-04 9.97E-03 1.43E-03 1.38E-01 1.87E-04 2.35E-03 2.11E-04 6.08E-01 5.50E-02
BBRes 123 1.24E+02 8.23E-02 3.99E-04 5.66E-02 2.79E-05 6.49E-01 4.12E-03 2.55E-04 4.86E-04 9.95E-03 1.38E-03 1.38E-01 1.82E-04 2.29E-03 2.03E-04 6.07E-01 5.45E-02
BBRes 124 1.14E+02 7.75E-02 3.77E-04 5.34E-02 2.58E-05 6.11E-01 3.91E-03 2.42E-04 4.59E-04 9.37E-03 1.31E-03 1.30E-01 1.74E-04 2.18E-03 1.93E-04 5.71E-01 5.15E-02
BBRes 125 1.25E+02 6.73E-02 4.12E-04 4.75E-02 2.96E-05 5.29E-01 4.23E-03 2.62E-04 5.03E-04 8.10E-03 1.42E-03 1.13E-01 1.86E-04 2.33E-03 2.09E-04 4.95E-01 4.71E-02
BBRes 126 1.51E+02 6.21E-02 5.08E-04 4.58E-02 3.58E-05 4.87E-01 5.24E-03 3.24E-04 6.20E-04 7.42E-03 1.76E-03 1.04E-01 2.31E-04 2.90E-03 2.59E-04 4.55E-01 4.75E-02
BBRes 127 3.43E+02 6.63E-02 1.33E-03 6.16E-02 8.24E-05 5.07E-01 1.40E-02 8.72E-04 1.61E-03 7.57E-03 4.68E-03 1.12E-01 6.35E-04 7.98E-03 6.90E-04 4.76E-01 7.61E-02
BBRes 128 4.50E+02 2.15E-01 1.49E-03 1.52E-01 1.41E-04 1.70E+00 1.45E-02 8.82E-04 1.86E-03 2.58E-02 4.94E-03 3.59E-01 5.85E-04 7.35E-03 7.23E-04 1.58E+00 1.53E-01
BBRes 129 4.67E+02 1.83E-01 1.55E-03 1.33E-01 1.46E-04 1.45E+00 1.51E-02 9.21E-04 1.94E-03 2.19E-02 5.15E-03 3.07E-01 6.11E-04 7.68E-03 7.54E-04 1.34E+00 1.39E-01
BBRes 130 5.17E+02 1.38E-01 1.53E-03 1.06E-01 1.32E-04 1.08E+00 1.52E-02 9.31E-04 1.90E-03 1.64E-02 5.15E-03 2.33E-01 6.34E-04 7.96E-03 7.56E-04 1.01E+00 1.16E-01
BBRes 131 3.39E+02 8.38E-02 1.19E-03 6.94E-02 8.37E-05 6.51E-01 1.23E-02 7.60E-04 1.45E-03 9.80E-03 4.12E-03 1.41E-01 5.42E-04 6.81E-03 6.07E-04 6.08E-01 7.97E-02
BBRes 132 3.87E+02 8.17E-02 1.37E-03 7.06E-02 9.80E-05 6.32E-01 1.41E-02 8.70E-04 1.67E-03 9.46E-03 4.73E-03 1.38E-01 6.18E-04 7.77E-03 6.96E-04 5.90E-01 8.40E-02
BBRes 133 4.64E+02 8.25E-02 1.57E-03 7.37E-02 1.18E-04 6.37E-01 1.61E-02 9.92E-04 1.93E-03 9.47E-03 5.41E-03 1.40E-01 6.99E-04 8.78E-03 7.96E-04 5.93E-01 9.03E-02
BBRes 134 2.10E+02 6.50E-02 7.92E-04 5.24E-02 4.79E-05 5.05E-01 8.35E-03 5.20E-04 9.57E-04 7.65E-03 2.79E-03 1.09E-01 3.81E-04 4.78E-03 4.11E-04 4.73E-01 5.85E-02
BBRes 135 2.61E+02 6.58E-02 9.98E-04 5.61E-02 6.13E-05 5.08E-01 1.05E-02 6.54E-04 1.21E-03 7.66E-03 3.51E-03 1.11E-01 4.77E-04 5.99E-03 5.17E-04 4.76E-01 6.54E-02
BBRes 136 2.45E+02 6.28E-02 9.54E-04 5.37E-02 5.69E-05 4.85E-01 1.01E-02 6.28E-04 1.15E-03 7.30E-03 3.36E-03 1.06E-01 4.60E-04 5.78E-03 4.96E-04 4.55E-01 6.26E-02
BBRes 137 5.03E+02 7.33E-02 1.82E-03 7.22E-02 1.27E-04 5.59E-01 1.87E-02 1.16E-03 2.21E-03 8.23E-03 6.29E-03 1.25E-01 8.27E-04 1.04E-02 9.26E-04 5.21E-01 9.37E-02
Max 8.15E+02 4.71E-01 2.50E-03 3.18E-01 2.24E-04 3.73E+00 2.49E-02 1.53E-03 3.10E-03 5.71E-02 8.44E-03 7.87E-01 1.04E-03 1.31E-02 1.24E-03 3.48E+00 3.03E-01
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Proposed Harris Quarry Project
Odor Evaluation Calculations

Black Bart Residents
Molecular 

Weight Odor Threshold
Maximum Modeled 1-
Hour Concentration

5-Minute 
Average

Exceeds 
Odor

Chemical (lb/lb-mole) (ppm) (ug/m3) (ug/m3) (ppm) (ppm) Threshold?
Benzene 78.11 1.5 4.87E+03 4.71E-01 0.0001 2.38E-04 No
Carbon Disulfide 76.14 0.016 5.07E+01 2.50E-03 0.0000 1.30E-06 No
Ethyl Benzene 106.16 2.3 1.02E+04 3.18E-01 0.0001 1.18E-04 No
Ethyl Chloride 64.52 4.2 1.13E+04 2.24E-04 0.0000 1.37E-07 No
Formaldehyde 30.03 0.83 1.04E+03 3.73E+00 0.0030 4.91E-03 No
Hexane 86.17 130 4.66E+05 2.49E-02 0.0000 1.14E-05 No
Methyl Bromide 94.95 20.5 8.10E+04 1.53E-03 0.0000 6.35E-07 No
Methyl Chloride 50.49 10 2.10E+04 3.10E-03 0.0000 2.42E-06 No
Methyl Chloroform 133.42 120 6.66E+05 5.71E-02 0.0000 1.69E-05 No
Methyl Ethyl Ketone 100.16 0.1 4.17E+02 8.44E-03 0.0000 3.33E-06 No
Naphthalene 128.19 0.084 4.48E+02 7.87E-01 0.0001 2.43E-04 No
Perchloroethylene 165.83 1 6.90E+03 1.04E-03 0.0000 2.48E-07 No
Phenol 94.1 0.04 1.57E+02 1.31E-02 0.0000 5.49E-06 No
Styrene 104.16 0.32 1.39E+03 1.24E-03 0.0000 4.70E-07 No
Toluene 92.15 2.9 1.11E+04 3.48E+00 0.0009 1.49E-03 No
Xylene 106.16 1.1 4.86E+03 3.03E-01 0.0001 1.13E-04 No

CDF Office Area
Molecular 

Weight Odor Threshold
Maximum Modeled 1-
Hour Concentration

5-Minute 
Average

Exceeds 
Odor

Chemical (lb/lb-mole) (ppm) (ug/m3) (ug/m3) (ppm) (ppm) Threshold?
Benzene 78.11 1.5 4.87E+03 8.18E-02 2.52E-05 4.14E-05 No
Carbon Disulfide 76.14 0.016 5.07E+01 4.81E-04 1.52E-07 2.50E-07 No
Ethyl Benzene 106.16 2.3 1.02E+04 5.41E-02 1.22E-05 2.01E-05 No
Ethyl Chloride 64.52 4.2 1.13E+04 3.94E-05 1.47E-08 2.41E-08 No
Formaldehyde 30.03 0.83 1.04E+03 6.48E-01 5.19E-04 8.53E-04 No
Hexane 86.17 130 4.66E+05 4.84E-03 1.35E-06 2.22E-06 No
Methyl Bromide 94.95 20.5 8.10E+04 2.97E-04 7.52E-08 1.24E-07 No
Methyl Chloride 50.49 10 2.10E+04 5.94E-04 2.83E-07 4.65E-07 No
Methyl Chloroform 133.42 120 6.66E+05 9.96E-03 1.79E-06 2.95E-06 No
Methyl Ethyl Ketone 100.16 0.1 4.17E+02 1.63E-03 3.92E-07 6.45E-07 No
Naphthalene 128.19 0.084 4.48E+02 1.37E-01 2.57E-05 4.22E-05 No
Perchloroethylene 165.83 1 6.90E+03 2.05E-04 2.97E-08 4.89E-08 No
Phenol 94.1 0.04 1.57E+02 2.58E-03 6.58E-07 1.08E-06 No
Styrene 104.16 0.32 1.39E+03 2.40E-04 5.54E-08 9.11E-08 No
Toluene 92.15 2.9 1.11E+04 6.05E-01 1.58E-04 2.59E-04 No
Xylene 106.16 1.1 4.86E+03 5.32E-02 1.20E-05 1.98E-05 No
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Highway 101 - Old Commercial Area
Molecular 

Weight Odor Threshold
Maximum Modeled 1-
Hour Concentration

5-Minute 
Average

Exceeds 
Odor

Chemical (lb/lb-mole) (ppm) (ug/m3) (ug/m3) (ppm) (ppm) Threshold?
Benzene 78.11 1.5 4.87E+03 1.02E-01 3.13E-05 5.14E-05 No
Carbon Disulfide 76.14 0.016 5.07E+01 8.17E-03 2.58E-06 4.24E-06 No
Ethyl Benzene 106.16 2.3 1.02E+04 1.73E-01 3.91E-05 6.43E-05 No
Ethyl Chloride 64.52 4.2 1.13E+04 6.78E-04 2.53E-07 4.16E-07 No
Formaldehyde 30.03 0.83 1.04E+03 7.75E-01 6.20E-04 1.02E-03 No
Hexane 86.17 130 4.66E+05 8.19E-02 2.29E-05 3.76E-05 No
Methyl Bromide 94.95 20.5 8.10E+04 5.02E-03 1.27E-06 2.09E-06 No
Methyl Chloride 50.49 10 2.10E+04 1.01E-02 4.80E-06 7.90E-06 No
Methyl Chloroform 133.42 120 6.66E+05 1.10E-02 1.98E-06 3.26E-06 No
Methyl Ethyl Ketone 100.16 0.1 4.17E+02 2.77E-02 6.65E-06 1.09E-05 No
Naphthalene 128.19 0.084 4.48E+02 1.73E-01 3.25E-05 5.34E-05 No
Perchloroethylene 165.83 1 6.90E+03 3.46E-03 5.01E-07 8.24E-07 No
Phenol 94.1 0.04 1.57E+02 4.34E-02 1.11E-05 1.82E-05 No
Styrene 104.16 0.32 1.39E+03 4.07E-03 9.38E-07 1.54E-06 No
Toluene 92.15 2.9 1.11E+04 6.94E-01 1.81E-04 2.98E-04 No
Xylene 106.16 1.1 4.86E+03 2.92E-01 6.61E-05 1.09E-04 No

Golden Rule Mobile Village
Molecular 

Weight Odor Threshold
Maximum Modeled 1-
Hour Concentration

5-Minute 
Average

Exceeds 
Odor

Chemical (lb/lb-mole) (ppm) (ug/m3) (ug/m3) (ppm) (ppm) Threshold?
Benzene 78.11 1.5 4.87E+03 9.06E-02 2.79E-05 4.58E-05 No
Carbon Disulfide 76.14 0.016 5.07E+01 2.18E-04 6.89E-08 1.13E-07 No
Ethyl Benzene 106.16 2.3 1.02E+04 5.81E-02 1.32E-05 2.16E-05 No
Ethyl Chloride 64.52 4.2 1.13E+04 2.02E-05 7.53E-09 1.24E-08 No
Formaldehyde 30.03 0.83 1.04E+03 7.19E-01 5.76E-04 9.46E-04 No
Hexane 86.17 130 4.66E+05 2.14E-03 5.98E-07 9.82E-07 No
Methyl Bromide 94.95 20.5 8.10E+04 1.30E-04 3.30E-08 5.43E-08 No
Methyl Chloride 50.49 10 2.10E+04 2.72E-04 1.30E-07 2.13E-07 No
Methyl Chloroform 133.42 120 6.66E+05 1.11E-02 2.00E-06 3.28E-06 No
Methyl Ethyl Ketone 100.16 0.1 4.17E+02 7.28E-04 1.75E-07 2.87E-07 No
Naphthalene 128.19 0.084 4.48E+02 1.51E-01 2.84E-05 4.67E-05 No
Perchloroethylene 165.83 1 6.90E+03 8.71E-05 1.26E-08 2.07E-08 No
Phenol 94.1 0.04 1.57E+02 1.09E-03 2.79E-07 4.59E-07 No
Styrene 104.16 0.32 1.39E+03 1.07E-04 2.46E-08 4.04E-08 No
Toluene 92.15 2.9 1.11E+04 6.71E-01 1.75E-04 2.88E-04 No
Xylene 106.16 1.1 4.86E+03 5.18E-02 1.17E-05 1.93E-05 No
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Church of the Golden Rule
Molecular 

Weight Odor Threshold
Maximum Modeled 1-
Hour Concentration

5-Minute 
Average

Exceeds 
Odor

Chemical (lb/lb-mole) (ppm) (ug/m3) (ug/m3) (ppm) (ppm) Threshold?
Benzene 78.11 1.5 4.87E+03 4.97E-02 1.53E-05 2.52E-05 No
Carbon Disulfide 76.14 0.016 5.07E+01 3.52E-04 1.11E-07 1.83E-07 No
Ethyl Benzene 106.16 2.3 1.02E+04 3.53E-02 8.00E-06 1.31E-05 No
Ethyl Chloride 64.52 4.2 1.13E+04 3.18E-05 1.19E-08 1.95E-08 No
Formaldehyde 30.03 0.83 1.04E+03 3.93E-01 3.14E-04 5.17E-04 No
Hexane 86.17 130 4.66E+05 3.48E-03 9.71E-07 1.60E-06 No
Methyl Bromide 94.95 20.5 8.10E+04 2.13E-04 5.38E-08 8.84E-08 No
Methyl Chloride 50.49 10 2.10E+04 4.38E-04 2.08E-07 3.43E-07 No
Methyl Chloroform 133.42 120 6.66E+05 5.98E-03 1.08E-06 1.77E-06 No
Methyl Ethyl Ketone 100.16 0.1 4.17E+02 1.18E-03 2.83E-07 4.66E-07 No
Naphthalene 128.19 0.084 4.48E+02 8.36E-02 1.57E-05 2.58E-05 No
Perchloroethylene 165.83 1 6.90E+03 1.43E-04 2.08E-08 3.42E-08 No
Phenol 94.1 0.04 1.57E+02 1.80E-03 4.60E-07 7.56E-07 No
Styrene 104.16 0.32 1.39E+03 1.73E-04 4.00E-08 6.57E-08 No
Toluene 92.15 2.9 1.11E+04 3.65E-01 9.53E-05 1.57E-04 No
Xylene 106.16 1.1 4.86E+03 3.57E-02 8.09E-06 1.33E-05 No
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Meteorological Data Report 



WILLITS METEOROLOGICAL DATA 
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David Suder 

Precise Environmental Consultants 
 
 

T&B Systems (Santa Rosa, CA) operated a meteorological monitoring system in Willits, California 

from April 18, 2003 through July 25, 2005.  The system was located at the site of the former 

Abex/Remco Hydraulics facility, 934 South Main Street.1  The monitoring system included a 

low-threshold combined wind speed/wind direction sensor (R.M. Young model 05035AQ), a 

combined ambient temperature/dewpoint sensor (Vaisala model HMP35C) and a Kipp & 

Zonnen net radiation sensor.  In compliance with U.S. Environmental Protection Agency 

recommendations for meteorological monitoring near buildings,2 the wind sensors were 

mounted at 20 meters above grade (roughly 2.5 times the height of the adjacent rooftop and 

about 130 meters west of a higher portion of the plant roof). 

The meteorological sensors were calibrated prior to installation, and at approximately six-month 

intervals thereafter.  The collected data were remotely downloaded from the system frequently 

(about once per week), and the system was visited and checked by the site operator about once 

per month.  The monitoring system was subjected to periodic performance audits, performed by 

personnel and equipment not involved in the routine operation of the system. 

All collected data are considered valid except as noted in the data file.  During the period October 

15, 2003 – January 16, 2004, the wind direction data are flagged as “estimated” values due to a 

sensor misalignment problem during that period.  The data have been corrected during that 

period, to the extent possible, based on available evidence (comparison of collected wind 

direction data with corresponding data collected one year later, a photograph of the sensor 

housing position during this period, and the observed rotation of the sensor housing at the time 

the problem was resolved in January 2004).  Although the corrected wind direction data are 

believed to be accurate, compliance with the U.S. Environmental Protection Agency’s 

recommended wind direction accuracy specification cannot be positively assured during this 

period.  For this reason and others, the system was operated for another 18 months without 

significant problems after the wind sensor alignment was corrected. 

                                                           
1 UTM Coordinates:  469,523 m E , 4,361,513 m N (zone 10, NAD 83). 
2 2000.  Meteorological Monitoring Guidance for Regulatory Modeling Applications.  Office of Air Quality 
Planning and Standards.   EPA-454/R-99-005 



For use in the ISCST3 dispersion model, the data collected at the Willits/Remco monitoring 

station were processed into the required format using the U.S. Environmental Protection 

Agency’s Meteorological Processor for Regulatory Models (MPRM).  In addition to reformatting 

the hourly data collected by the monitoring system, MPRM calculated hourly atmospheric 

stability categories using the sigma-A algorithm.3  Hourly urban and rural mixing height values 

were calculated from seasonal average morning and afternoon mixing height data presented by 

Holzworth4 using the EPA-recommended interpolation method.5 

 

Figure 1 presents a wind rose created from the Willits wind direction and wind speed data for the 

one-year period 2/1/2004 – 1/31/2005.  Wind roses created for other one- or two-year periods 

are very similar. 

                                                           
3 U.S. Environmental Protection Agency, 1996.  Meteorological Processor For Regulatory Models (MPRM) User's 
Guide.  EPA-454/B-96-002.  pp. 4-11. 
4 Holzworth, G.A., 1972.  Mixing Heights, Wind Speeds and Potential for Urban Air Pollution throughout 
the Contiguous United States.  U.S. Environmental Protection Agency AP-101. 
5 U.S. Environmental Protection Agency, 1996.  Meteorological Processor For Regulatory Models (MPRM) User's 
Guide.  EPA-454/B-96-002.  p. 4-12. 
 



Figure 1 

 
 




