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8 September 2014 
 
 
Stephanie Coleman  
State of California Department of General Services 
Real Estate Services Division, Professional Services Branch 
Environmental Services Section 
707 Third Street, 4th Floor 
West Sacramento, CA 95605 
 
 
RE: Paleontological Records Search and Preconstruction Assessment for the Butte Fire 

Station and Unit Headquarters Replacement Project (ECORP Project No. 2014-002) 
 
 
Dear Ms. Coleman: 
 
At your request, ECORP carried out a paleontological records search and preconstruction assessment for 
the Butte Fire Station and Unit Headquarters Replacement Project (Project) to support the preparation of 
an environmental document under the California Environmental Quality Act (CEQA). The Project is on 4.36 
acres of property located west of Highway 70 off Nelson Avenue between County Center Drive and Del Oro 
Avenue in the City of Oroville within Butte County, California (Figure 1. Project Location and Vicinity). The 
Project proposes to replace all facilities associated with the Butte Fire Station and Unit Headquarters with 
the exception of the emergency command center (ECC) buildings and ECC tower. Replacement of the 
facilities will provide necessary fire protection needs to the local area and region for the next 50 years. The 
maximum depth of ground disturbance will extend approximately eight feet below the surface to 
accommodate retaining wall construction and grading activities. 
 
METHODS 
 
A paleontological records search was requested from the University of California Museum of Paleontology 
(UCMP) on 13 June 2014. The search was conducted by Museum Scientist (Microfossil Collections) Ken 
Finger, Ph.D. The search included a review of their institution’s paleontology specimen collection records 
for the Project area and vicinity. In addition, a query of the UCMP online catalog records, a review of 
regional geologic maps from the California Geological Survey, and a review of existing literature on 
paleontological resources of Butte County was conducted by Staff Biologist Marin Meza. The purpose of this 
paleontological assessment is to determine the sensitivity of the Project area, whether known occurrences 
of paleontological resources are present within or immediately adjacent to the Project area, and whether 
implementation of the Project could result in significant impacts to paleontological resources. 
Paleontological resources include mineralized (fossilized) or unmineralized bones, teeth, soft tissues, shells, 
wood, leaf impressions, footprints, burrows, and microscopic remains. 
 
Sedimentary rock units may be described as having (a) high (or known) potential for containing significant 
nonrenewable paleontological resources; (b) low potential; and (c) undetermined potential (SVP 2014). 
The determination of a site’s (or rock unit's) degree of paleontological potential is first founded on a review 
of pertinent geological and paleontological literature, as well as locality records of specimens deposited in 
institutions. The sensitivity of rock units in which fossils occur are divided into three operational categories: 
 

I. High Potential. Rock units from which vertebrate or significant invertebrate, plant, or trace 
fossils have been recovered are considered to have a have potential for containing significant   
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Figure 1.  Project Location and Vicinity
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nonrenewable fossiliferous resources. These units include but are not limited to, sedimentary 
formations, volcanic formations, and some low-grade metamorphic rocks, which contain 
significant nonrenewable paleontological resources anywhere within their geographical extent, 
and sedimentary rock units temporally or lithologically suitable for the preservation of fossils. 
Sensitivity comprises both (a) the potential for yielding abundant or significant vertebrate 
fossils or for yielding a few significant fossils, large or small, vertebrate, invertebrate, plant, or 
trace and (b) the importance of recovered evidence for new and significant taxonomic, 
paleoecologic, taphonomic, biochronologic, or stratigraphic data. Rock units that contain 
potentially datable organic remains older than late Holocene, including deposits associated 
with animal nests or middens, and rock units that may contain new vertebrate deposits, traces, 
or trackways are also classified as significant. 

 
II. Undetermined Potential. Rock units for which little information is available are considered to 

have undetermined fossiliferous potentials. Field surveys by a qualified vertebrate 
paleontologist to specifically determine the potentials of the rock units are required before 
programs of impact mitigation can be developed. 

 
III. Low Potential. Reports in the paleontological literature or field surveys by a qualified vertebrate 

paleontologist may allow determination that some rock units have low potentials for yielding 
significant fossils. Such units will be poorly represented by specimens in institutional 
collections. These deposits generally will not require protection or salvage operations. 

 
RESULTS 
 
The UCMP has 134 paleontological specimens from 141 localities in Butte County (UCMP 2014a). However, 
not all specimens in the UCMP collections have been cataloged and digitized, and other specimens have 
likely been recorded within the vicinity of the Project area. The specific location of all localities is available 
only to qualified paleontologists, and the location of these occurrences relative to the Project area is 
unclear without more extensive archival research. Of the 134 specimens recorded within Butte County, 106 
are fossil invertebrates, six are plant fossils, and 22 are fossil vertebrates (UCMP 2014a). No fossil 
specimens are cataloged in or within a 0.5 mile-radius of the Project area (UCMP 2014a, Finger 2014; see 
Attachment A). The nearest locality is approximately two miles northeast of the Project area and produced 
a Rancholabrean bird eggshell from the late Pleistocene epoch, but the UCMP records search results did 
not indicate what geologic unit the specimen came from or if it is the same as the unit underlying the 
Project area (Table 1, UCMP 2014a).  
 
Table 1 – Previously Recorded Paleontological Specimens near the Project 

Spec # Class Genus, Species Period Epoch Loc ID# Locality Name County 

34369 Aves Not listed Quaternary Pleistocene V3739 Oroville Butte 

 
 
According to the Geologic Map of the Chico Quadrangle, California (Saucedo and Wagner 1992), the 
geologic unit that underlies the Project area is classified as Tuffs of Oroville Point (QPto). It is further 
described as Pliocene and/or Pleistocene sandstone, shale, and gravel deposits that are mostly loosely 
consolidated (QPc) (Gutierrez et al. 2010). The Tuffs of Oroville Point consist of interbedded volcaniclastic 
deposits of gravel, sand, and tuff (volcanic ash) deposited to the south and west of the town of Oroville 
during the Pliocene and Pleistocene epochs (USACE 2013). Rock units such as the Oroville Tuffs, for which 
little information is available, are considered to have undetermined fossiliferous potentials, and a nearby 
study recommended the Oroville Tuffs to be potentially significant, pending additional field confirmation 
(Hanson 2005). The Soil Resource Report for Butte Area, California, Parts of Butte and Plumas Counties 
(NRCS 2013) indicates that there is one soil type on-site: Thompsonflat-Oroville, 0-9 percent slopes. 
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Thompsonflat-Oroville is composed of two units, Thompsonflat and Oroville. Thompsonflat is a fine sandy 
loam from 0-80 inches (0-6.7 feet) below the ground surface. Beyond 80 inches lies loamy alluvium over 
clayey alluvium over sandy and gravelly alluvium derived from igneous and metamorphic rock. Oroville is a 
gravelly fine sandy loam to approximately 20-40 inches (1.7-3.3 feet) below the ground surface due to 
duripan present at that depth.  

The recorded specimen shown in Table 1 is from the Pleistocene epoch and the geology identified within 
the Project area is from the Plio-Pleistocene. The Pliocene epoch, approximately 5.3 to 2.6 million years 
ago, was a time when the global climate became cooler and more arid (UCMP 2014b). The beginning of 
this epoch saw numerous fluctuations in temperature, which gave way to the general cooling trend near 
the end of the Pliocene. The cooling and drying of the global environment may have contributed to the 
enormous spread of grasslands and savannas during this time. Additionally, the Panamanian land-bridge 
between North and South America appeared during the Pliocene, allowing migrations of plants and animals 
into new habitats. The Pleistocene epoch, beginning after the end of the Pliocene, approximately 2.6 
million to 11,700 years ago, included the most recent episodes of global cooling (UCMP 2014c). Much of 
the world's temperate zones were alternately covered by glaciers during cool periods and uncovered during 
the warmer interglacial periods when the glaciers retreated. The Pleistocene epoch was characterized by 
the presence of distinctive large land mammals and birds including the mammoth, mastodons, longhorned 
bison, saber-toothed cats, and giant ground sloths.  
 
RECOMMENDATIONS 
 
The records search determined that no fossil vertebrate localities are located on or within a 0.5-mile radius 
of the Project area. The Oroville Tuffs geologic unit present within the Project area has undetermined 
fossiliferous potentials and could potentially be significant for containing nonrenewable paleontological 
resources; however, the Project will be developed in areas that have already undergone significant 
subsurface ground disturbance from the construction of the existing fire station and unit headquarters, 
reducing the Oroville Tuffs geologic unit’s sensitivity to low potentials for yielding significant fossils.  
 
The Draft 2030 City of Oroville General Plan Open Space, Natural Resources, and Conservation Element 
(General Plan) requires projects to consult with paleontologists to protect paleontological resources. Policy 
14.7 of the General Plan requires that if cultural resources, including paleontological resources, are 
uncovered during grading or other on-site excavation activities, for construction to stop until appropriate 
mitigation is implemented. Implementation of this policy through the mitigation outlined below would 
reduce potential impacts to a less-than-significant level.  
 
In compliance with the General Plan, it is recommended that the lead agency implement a standard 
unanticipated discovery mitigation measure if paleontological resources are encountered during 
construction activities. If any fossils are recovered, they shall be analyzed by a qualified paleontologist to a 
point of identification and curated at an established accredited museum repository with permanent 
retrievable paleontologic storage. A technical report of findings shall be prepared with an appended 
itemized inventory of identified specimens and submitted with the recovered specimens to the curation 
facility.  
 
Thank you for the opportunity to assist you in your project planning. If you have any questions, you may 
contact me by phone at (916) 782-9100 or by email at mmeza@ecorpconsulting.com. 
 
 
Sincerely, 
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Marin Meza 
Staff Biologist 
ECORP Consulting, Inc. 
 
Attachment 
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ATTACHMENT A 

 

UCMP Paleontological Records Search Confirmation  

 



From: Kfinger
To: Marin Meza
Subject: Re: Butte Fire Station records search request
Date: Friday, June 13, 2014 12:51:05 PM

Hi Marin,

The UCMP database lists no fossil localities of any kind within a 0.5 mile radius of the project
 site for the Butte Forest Fire Station Ranger Headquarters Replacement.
The nearest locality (V3739) is about 2 miles to the northeast; it yielded bird eggshell 
questionable assigned to the late Pleistocene.

An invoice for $250 will be forthcoming for this service.

Ken

On Jun 13, 2014, at 10:58 AM, Marin Meza <MMeza@ecorpconsulting.com> wrote:

Dr. Finger,
 
Please find attached a records search request letter and map for the Butte Forest Fire 
Station Ranger Headquarters Replacement.
 
Thank you,
 

Marin Meza
Staff Biologist
ECORP Consulting, Inc.
 
<image003.jpg>
 
  2525 Warren Drive, Rocklin, CA 95677
  Ph: 916.782.9100 ♦ Cell: 916.303.3934 ♦ Fax: 916.782.9134
  mmeza@ecorpconsulting.com ♦ www.ecorpconsulting.com
 
<UCMP Record Search Letter_Butte Fire.pdf>
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APPENDIX F 

Geotechnical Report, URS, July 2014. 
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APPENDIX G 

Summary of Findings and Recommendations from Hazardous Materials Survey, URS, July 10, 2014. 
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APPENDIX H 

Butte Fire Station and Unit Headquarters Project Noise Assessment, j.c. brennan & associates, 
September 4, 2014. 
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INTRODUCTION 
The Proposed Project is located in the City of Oroville, Butte County, California. The City of 
Oroville is located in the southern portion of Butte County, approximately 65 miles north of the 
City of Sacramento and approximately 22 miles southwest of the City of Chico. The Project 
site consists of the existing California Department of Forestry and Fire Protection (CAL FIRE) 
Butte Fire Station and Unit Headquarters (Butte FS and UHQ), located at 176 Nelson Avenue, 
Oroville, California 95965. Access to the Project site is provided via Nelson Avenue and Del Oro 
Avenue. 
 
The Project site corresponds to a 4.36-acre parcel, Assessor’s Parcel Number (APN) 031-
040-015-000, west of Highway 70 off Nelson Avenue between County Center Drive and Del 
Oro Avenue. The Project site is bound by Butte County owned land consisting of residential 
homes (previously physician homes for the County Hospital) and a storage yard for the Butte 
County Fire Department on the north, the County of Butte government complex on the west 
across County Center Drive, the Home Depot and land under development for the Butte 
County Clerk-Recorder Complex (aka Hall of Records) on the south across Nelson Avenue, 
and residential homes and an apartment complex on the east across Del Oro Avenue.  
 
The Project site is currently developed and contains the existing Butte FS and UHQ. The 
Butte FS and UHQ consists of an administrative building, equipment garage (with vehicle bays) 
and headquarters office, main equipment auto shop (with vehicle bays), equipment/maintenance 
building (with vehicle bays), two emergency command center (ECC) buildings and ECC tower, 
barracks, galley (mess hall/kitchen), warehouse/service center, fire suppression building, gas 
and oil house, fuel tanks, and parking areas  
The Proposed Project would construct a new fire station and unit administrative headquarters 
complex. Construction of new facilities would include: administrative building, three-bay fire 
apparatus building, 20-bed barracks/mess hall, warehouse/service center, two-bay dozer shed, 
auto shop, covered vehicle wash rack with filtration system, maintenance support building, 
physical fitness building, a generator/storage building, a fire pump test pit and several other site 
improvements 
The purpose of this study is to examine the potential noise impacts associated with the Project 
at any existing noise-sensitive uses in the project vicinity. Figure 1 shows the project site plan. 



Figure 1
Butte FS and UHQ – City of Oroville, California

Project Site Plan
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Environmental Setting 
Noise Background 
Acoustics is the science of sound. Sound may be thought of as mechanical energy of a vibrating 
object transmitted by pressure waves through a medium to human (or animal) ears. If the 
pressure variations occur frequently enough (at least 20 times per second), then they can be 
heard and are called sound. The number of pressure variations per second is called the 
frequency of sound, and is expressed as cycles per second or Hertz (Hz). 
Noise is a subjective reaction to different types of sounds. Noise is typically defined as 
(airborne) sound that is loud, unpleasant, unexpected or undesired, and may therefore be 
classified as a more specific group of sounds. Perceptions of sound and noise are highly 
subjective. Often, someone’s music is described as noise by another. 
Measuring sound directly in terms of pressure would require a very large and awkward range of 
numbers. To avoid this, the decibel scale was devised. The decibel scale uses the hearing 
threshold (20 micropascals), as a point of reference, defined as 0 dBA. Other sound pressures 
are then compared to this reference pressure, and the logarithm is taken to keep the numbers in 
a practical range. The decibel scale allows a million-fold increase in pressure to be expressed 
as 120 dBA, and changes in levels (dBA) correspond closely to human perception of relative 
loudness. 
The perceived loudness of sounds is dependent upon many factors, including sound pressure 
level and frequency content. However, within the usual range of environmental noise levels, 
perception of loudness is relatively predictable, and can be approximated by A-weighted sound 
levels.  
There is a strong correlation between A-weighted sound levels (expressed as dBA) and the way 
the human ear perceives sound. For this reason, the A-weighted sound level has become the 
standard tool of environmental noise assessment. All noise levels reported in this section are in 
terms of A-weighted levels, but may be expressed as dBA, unless otherwise noted. 
The decibel scale is logarithmic, not linear. In other words, two sound levels 10 dBA apart differ 
in acoustic energy by a factor of 10. When the standard logarithmic decibel is A-weighted, an 
increase of 10 dBA is generally perceived as a doubling in loudness. For example, a 70 dBA 
sound is half as loud as an 80 dBA sound, and twice as loud as a 60 dBA sound.  
Community noise is commonly described in terms of the ambient noise level, which is defined 
as the all-encompassing noise level associated with a given environment. A common statistical 
tool to measure the ambient noise level is the average, or equivalent, sound level (Leq), which 
corresponds to a steady-state A weighted sound level containing the same total energy as a 
time varying signal over a given time period (usually one hour). The Leq is the foundation of the 
composite noise descriptor, Ldn, and shows very good correlation with community response to 
noise.  
The day/night average level (Ldn) is based upon the average noise level over a 24-hour day, 
with a +10 decibel weighing applied to noise occurring during nighttime (10:00 p.m. to 7:00 
a.m.) hours. The nighttime penalty is based upon the assumption that people react to nighttime 
noise exposures as though they were twice as loud as daytime exposures. Because Ldn 
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represents a 24-hour average, it tends to disguise short-term variations in the noise 
environment. Table 1 lists several examples of maximum noise levels associated with common 
noise sources.  
Effects of Noise on People 

The effects of noise on people can be placed in three categories: 
 Subjective effects of annoyance, nuisance, and dissatisfaction 
 Interference with activities such as speech, sleep, and learning 
 Physiological effects such as hearing loss or sudden startling 
 

Environmental noise typically produces effects in the first two categories. Workers in industrial 
plants can experience noise in the last category. There is no completely satisfactory way to 
measure the subjective effects of noise or the corresponding reactions of annoyance and 
dissatisfaction. A wide variation in individual thresholds of annoyance exists and different 
tolerances to noise tend to develop based on an individual’s past experiences with noise. Thus, 
an important way of predicting a human reaction to a new noise environment is the way it 
compares to the existing environment to which one has adapted: the so-called ambient noise 
level. In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.  

Table 1: Typical Noise Levels 

Common Outdoor Activities Noise Level (dBA) Common Indoor Activities 

--110-- Rock Band 
Jet Fly-over at 300 m (1,000 ft) --100--  
Gas Lawn Mower at 1 m (3 ft) --90--  

Diesel Truck at 15 m (50 ft),
at 80 km/hr (50 mph) --80-- Food Blender at 1 m (3 ft) 

Garbage Disposal at 1 m (3 ft) 
Noisy Urban Area, Daytime

Gas Lawn Mower, 30 m (100 ft) --70-- Vacuum Cleaner at 3 m (10 ft) 
Commercial Area

Heavy Traffic at 90 m (300 ft) --60-- Normal Speech at 1 m (3 ft) 

Quiet Urban Daytime --50-- Large Business Office 
Dishwasher in Next Room 

Quiet Urban Nighttime --40-- Theater, Large Conference Room 
(Background) 

Quiet Suburban Nighttime --30-- Library 
Quiet Rural Nighttime --20-- Bedroom at Night, Concert Hall (Background) 

--10-- Broadcast/Recording Studio 
Lowest Threshold of Human Hearing --0-- Lowest Threshold of Human Hearing 

Source: Caltrans, Technical Noise Supplement, Traffic Noise Analysis Protocol. November 2009. 
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With regard to increases in A-weighted noise level, the following relationships occur: 
 

 Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived; 

 Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference; 
 A change in level of at least 5 dBA is required before any noticeable change in human 

response would be expected; and 
 A 10 dBA change is subjectively heard as approximately a doubling in loudness, and can 

cause an adverse response. 
 

Stationary point sources of noise – including stationary mobile sources such as idling vehicles – 
attenuate (lessen) at a rate of approximately 6 dBA per doubling of distance from the source, 
depending on environmental conditions (i.e. atmospheric conditions and either vegetative or 
manufactured noise barriers, etc.). Widely distributed noises, such as a large industrial facility 
spread over many acres, or a street with moving vehicles, would typically attenuate at a lower 
rate.  
 
A complete listing of acoustical terminology is provided in Appendix A. 
 
Existing Noise Environment in Project Vicinity 
 
The existing noise environment in the vicinity of the project is typical of a suburban 
neighborhood with traffic noise as the primary source of ambient noise, especially during 
daytime hours. Nighttime ambient noise levels are fairly low due to low nighttime traffic volumes. 
The primary noise source in the vicinity of the proposed project is roadway traffic on Nelson 
Avenue, and activities associated with the existing Butte FS and UHQ. The primary noise 
source from the Fire Station included dispatch chatter on exterior public address speakers and 
vehicle movements on the project site. 
 
Existing Ambient Noise Levels 
To quantify the existing ambient noise environment in the project vicinity continuous noise level 
measurements were conducted in the project vicinity on April 2-3, 2014. The noise 
measurement locations are shown on Figure 2. The noise level measurement survey results are 
provided in Table 2.  
The sound level meters were programmed to collect hourly noise level intervals during the 
survey. The maximum value (Lmax) represents the highest noise level measured during an 
interval. The average value (Leq) represents the energy average of all of the noise measured 
during an interval. The median value (L50) represents the sound level exceeded 50 percent of 
the time during an interval.  
Larson Davis Laboratories (LDL) Model 820 precision integrating sound level meters were used 
for the ambient noise level measurement survey. The meters were calibrated before and after 
use with an LDL Model CAL200 acoustical calibrator to ensure the accuracy of the 
measurements. The equipment used meets all pertinent specifications of the American National 
Standards Institute for Type 1 sound level meters (ANSI S1.4). 



Figure 2
Butte FS and UHQ – City of Oroville, California
Project Site and Noise Measurement Locations

: Noise Measurement Site

1

2
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Table 2: Summary of Existing Background Noise Measurement Data 

Average Measured Hourly Noise Levels, dB 

Daytime (7am-10pm) Nighttime (10pm-7am) 

Site Location Ldn Leq L50 Lmax Leq L50 Lmax 

Continuous (24-hour) Noise Level Measurements 

LT-1 Traffic on Nelson Avenue 61 61 56 79 52 43 69 

LT-2 
Chatter from CalFire 
Speaker/Dispatch, background 
traffic noise, activities at Butte FS 
and UHQ 

57 58 47 70 45 42 57 

Source: j.c. brennan & associates, Inc., 2014. 
 

REGULATORY FRAMEWORK 
 

Federal 
 

There are no federal regulations related to noise that apply to the Proposed Project.  
 
State 
 

The California Environmental Quality Act (CEQA) Guidelines, Appendix G, indicate that a 
significant noise impact may occur if a project exposes persons to noise levels in excess of local 
general plans or noise ordinance standards, or cause a substantial permanent or temporary 
increase in ambient noise levels. 
 
City of Oroville General Plan Noise Element  
 
The General Plan Noise Element establishes objectives and implementing policies intended to 
limit community exposure to excessive noise levels. Noise/land use compatibility standards are 
detailed in Tables NOI-6 [Table 3] and NOI-7 [Table 4]. Table NOI-6 [Table 3] summarizes the 
standards for transportation (i.e. mobile) sources and Table NOI-7 [Table 4] summarizes 
standards for non-transportation (i.e. stationary) sources. Table NOI-8 [Table 5] identifies 
significance thresholds for increases in noise based on changes in cumulative noise exposure. 
The General Plan Noise Element establishes the following goals, objectives, and policies 
associated with noise that are applicable to the proposed project: 
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Land Use Compatibility 
 

• Goal NOI-1: Minimize community exposure to excessive noise by ensuring 
compatible land uses relative to noise sources. 

 
Policies 
 

P1.1:  Include noise considerations in land use planning, transportation planning and 
project design decisions.  

 
P1.2:  Require new development to mitigate exterior noise to the noise exposure 

levels shown in Tables NOI-6 [Table 3] and NOI-7 [Table 4] in the backyards of 
single-family homes and in outdoor common use areas in multi-family 
residential facilities. 

 
P1.3:  Require preparation of a noise analysis/acoustical study, which is to include 

recommendations for mitigation, for all proposed projects which may result in 
potentially significant noise impacts to nearby noise sensitive land uses, such 
as residences or that is predicted to be exposed to noise levels greater than 
the exterior or interior noise levels shown in Tables NOI-6 [Table 3] and NOI-7 
[Table 4]. 

 
The following provisions would apply to project-specific acoustical analyses: 

 
•  Be the financial responsibility of the applicant. 

 
•  Be prepared by a qualified person experienced in the fields of 

environmental noise assessment and architectural acoustics. 
 

•  Include representative noise level measurements with sufficient sampling 
periods and locations to adequately describe local conditions and the 
predominant noise sources. 

 
•  Where the noise source in question consists of intermittent single 

events, the report must address the effects of maximum noise 
levels in sleeping rooms in terms of possible sleep disturbance. 

 
•  Recommend appropriate mitigation to achieve compliance with the 

adopted policies and standards of the Noise Element, giving preference 
to proper site planning and design over mitigation measures that require 
the construction of noise barriers or structural modifications to buildings 
that may be considered to contain noise-sensitive land uses. 

 
•  Estimate noise exposure after the prescribed mitigation measures have 

been implemented. 
 

• Describe a post-project assessment program that could be used to 
evaluate the effectiveness of the proposed mitigation measures. 
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Table 3: Maximum Allowable Noise Exposure to Transportation Noise Sources 

Exterior Noise Level 
Standard for Outdoor 
Activity Areasa 

 
Interior Noise Level Standard 

  
Land Use 

Ldn/CNEL, dB Ldn/CNEL, dB Leq, dBb 

Residential 60c 45 — 
Transient Lodging 60c 45 — 
Hospitals, Nursing Homes 60c 45 — 
Theaters, Auditoriums, Music 
Halls 

— — 35 

Churches, Meeting Halls 60c — 40 
Office Buildings — — 45 
Schools, Libraries, Museums — — 45 
Playgrounds, Neighborhood 
Parks 

70 — — 

Notes: 
a   Where the location of outdoor activity areas is unknown, the exterior noise-level standard shall be 

applied to the property line of the receiving land use. 
b   As determined for a typical worst-case hour during periods of use. 
c   Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a 

practical application of the best-available noise reduction measures, an exterior noise level of up to 65 
dB Ldn/CNEL may be allowed, provided that available exterior noise-level reduction measures have been 
implemented and interior noise levels are in compliance with this table.  

 
Source: City of Oroville, 2009. 
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Table 4: Maximum Allowable Noise Exposure to Non-Transportation Sources 

Exterior Noise Level 
Standard (Applicable at 

Property Line) 
Interior Noise Level 

Standard 
Land Use 

Noise 
Level 

Descriptor Daytime  
(7 a.m. to 10 

p.m.) 
Nighttime 
(10 p.m. to 

7 a.m.) 
Daytime 
(7 a.m. to 
10 p.m.) 

Nighttime 
(10 p.m. to 
7 a.m.) 

Leq 50 45 40 35 Residential 
Lmax 70 65 60 55 
Leq — — 40 35 Transient Lodging, 

Hospitals, Nursing 
Homes Lmax — — 60 35 

Theaters, 
Auditoriums, Music 
Halls 

Leq — — 35 35 

Churches, Meeting Halls Leq — — 40 40 

Office Buildings Leq — — 45 — 
Schools, Libraries Leq — — 45 — 
Playgrounds, Parks Leq 65 — — — 
Notes: 
Each of the noise levels specified above shall be lowered by 5 dB for simple tone noises, which are noises 
consisting primarily of speech, music or recurring impulsive noises. These noise-level standards do not 
apply to residential units 
established in conjunction with industrial or commercial use (e.g., caretaker dwelling). 
Source: City of Oroville, 2009. 

 

P1.4:  Require an acoustical analysis and include appropriate mitigation measures in 
the project design where the land uses listed in Table NOI-6 [Table 3] are 
proposed in areas exposed to existing or projected exterior transportation noise 
levels exceeding the levels specified in able NOI-6 [Table 3].  

 
P1.5:  Mitigate noise created by proposed non-transportation noise sources so as not 

to exceed the noise level standards of Table NOI-7 [Table 4] as measured 
immediately within the property line of the affected land use. 
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P1.6:  Require mitigation of all significant noise impacts as a condition of project 
approval. Use the following thresholds in making a determination of 
significant impact pursuant to the California Environmental Quality Act 
(CEQA): 

 
•  The significance of noise impacts may be determined by comparison 

of overall noise levels (including contributions from the project) to 
applicable federal, State or local noise level standards, and by the 
expected change in ambient noise levels which will occur as a result 
of the project. 

 
•  The overall noise level may be considered significant if the project 

results in the exposure of noise sensitive land uses to noise levels which 
exceed the noise standards in Table NOI-7 [Table 4]. 

• An increase of 3 dB represents will be considered a significant increase 
in the ambient noise level.  

•  For transportation noise sources in the City of Oroville the increases in 
noise specified in Table NOI-8 [Table 5] represent a significant increase in 
ambient noise. 

 
Table 5: Significant Increase in Transportation Noise 

Ambient Noise Level Without Project (Ldn or CNEL) Significant Increase 
< 60 + 5.0 dB or more 

60 to 65 + 3.0 dB or more 
>65 dB +1.5 dB or more 

Source: City of Oroville, 2009. 
 

 
P1.7:  Only allow land uses to exceed the noise exposure standards in Tables NOI-

6 [Table 3] and NOI-7 [Table 4] if the proposed use can be shown to serve 
the greater public interests of the citizens of Oroville. 

 
P1.8:  Discourage the construction of sound walls. Instead, use building set-backs, 

earthen berms, alternative architectural layouts and other means to meet the 
land use compatibility requirements specified in Table NOI-6 [Table 3] and 
Table NOI-7 [Table 4].  

 
P1.11:  Reduce potential impacts from groundborne vibration associated with rail 

operations by requiring that vibration sensitive buildings (e.g., residences) are 
sited at least 100 feet from the centerline of the railroad tracks whenever 
feasible and that development of vibration- sensitive buildings within 100 feet 
from the centerline of the railroad tracks require a study demonstrating that 
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groundborne vibration issues associated with rail operations have been 
adequately addressed (i.e., through building siting or construction techniques). 

 
Noise Source Reduction 
 
Goal NOI-2:  Reduce noise levels from sources such as domestic uses, construction, 

and mobile sources including motor vehicles and aircraft. 
 
Policies 
 
P2.1:  Mitigate noise created by new transportation noise sources, including roadway 

improvement projects, so as not to exceed the levels specified in Table NOI-6 [Table 3] 
at outdoor activity areas or interior spaces of the existing uses specified in Table NOI-
4.  

 
P2.2:  Enforce provisions of the Community Noise Ordinance, which limits maximum 

permitted noise levels that cross property lines and impact adjacent land uses. 
 

P2.3:  Limit noise generating construction activities located within 1,000 feet of residential 
uses to daytime hours between 7:00 a.m. and 6:00 p.m. on weekdays and non-
holidays. 

 
P2.4:  Require the following standard construction noise control measures to be included as 

requirements at construction sites in order to minimize construction noise impacts: 
 

• Equip all internal combustion engine driven equipment with intake and exhaust 
mufflers that are in good condition and appropriate for the equipment. 

 
• Locate stationary noise generating equipment as far as possible from sensitive 

receptors when sensitive receptors adjoin or are near a construction project 
area. 

 
• Utilize “quiet” air compressors and other stationary noise-generating equipment 

where appropriate technology exists and is feasible. 
 
• The project sponsor shall designate a “noise coordinator” who would be 

responsible for responding to any local complaints about construction noise. The 
noise coordinator will determine the cause of the noise complaint (e.g., starting 
too early, bad muffler) and will require that reasonable measures warranted to 
correct the problem be implemented. The project sponsor shall also post a 
telephone number for excessive noise complaints in conspicuous locations in 
the vicinity of the project site. Additionally, the project sponsor shall send a 
notice to neighbors in the project vicinity with information on the construction 
schedule and the telephone number for noise complaints. 

 
P2.6: Support efforts to reduce vehicle and equipment noise, e.g. through fleet and 

equipment modernization or retrofits, use of alternative fuel vehicles and installation of 
mufflers or other noise reducing equipment. 
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City of Oroville Noise Ordinance  
 
The City of Oroville Municipal Code, Chapter 13A, Noise, also known as the Noise Ordinance of 
the City of Oroville is a follows: 
 

13A-1 Declaration of policy. 
 

It is declared to be the policy of the city, in the exercise of its police power, to prohibit 
unnecessary, excessive, and annoying noise levels from all sources. At certain levels, 
noises are detrimental to the health and welfare of the citizenry and, in the public 
interest, shall be systematically proscribed. It is the purpose of this chapter to prescribe 
standards for and to prohibit such unacceptable noises and to provide an effective and 
readily available remedy for violations of this chapter. The provisions of this chapter 
and the remedies contained herein shall be cumulative and are not intended to replace 
any otherwise available remedies for public, private or mixed nuisances, nor any other 
civil or criminal remedies otherwise available (Ord. No. 1380, Sec. 1). 

 
13A-3 Residential property noise limits. 

 
(a)  No person shall produce, suffer or allow to be produced by any machine, animal 

or device, or any combination of same, on residential property, a noise level 
more than five dB above the local ambient at any point outside of the property 
plane. 

 
(b) No person shall produce, suffer or allow to be produced by any machine, animal, 

or device, or any combination of same, on multifamily residential property, a noise 
level more than five dB above the local ambient three feet from any wall, floor, or 
ceiling inside any dwelling unit on the same property, when the windows and 
doors of the dwelling unit are closed, except within the dwelling unit in which the 
noise source or sources may be located (Ord. No. 1380, Sec. 3). 

 
13A-4 Commercial and industrial property noise limits. 

 
No person shall produce, suffer or allow to be produced by any machine or device, or 
any combination of same, on commercial or industrial property, a noise level more 
than eight dB above the local ambient at any point outside of the property plane (Ord. 
No. 1380, Sec. 4). 

 
13A-5 Public property noise limits. 

 
(a)  No person shall produce, suffer or allow to be produced by any machine or 

device, or any combination of same, on public property, a noise level more 
than fifteen dB above the local ambient at a distance of twenty-five feet or 
more from the source unless otherwise provided in this chapter. 

 
(b)  Sound performances and special events not exceeding eighty dBA measured 

at a distance of fifty feet from the source are exempt from this chapter when 
approval therefore has been obtained from the city. 

 
(c)  Vehicle horns, or other devices primarily intended to create a loud noise for 

warning purposes, shall not be used when the vehicle is at rest, or when a 
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situation endangering life, health, or property is not imminent (Ord. No. 1380, 
Sec. 5). 

 
13A-6 Exceptions--Designated. 
 

(a) Daytime Exceptions. Any noise source which does not produce a noise level 
exceeding seventy dBA at a distance of twenty-five feet from the source under 
its most noisy condition of use shall be exempt from the provisions of sections 
13A-3, 13A-4 and 13A-5 between the hours of seven a.m. and nine p.m. daily 
except Saturdays, Sundays and holidays, when the exemption herein shall 
apply between ten a.m. and six p.m. 

 
(b)   Safety Devices. Aural warning devices which are required by law to protect the 

health, safety, and welfare of the community shall not produce a noise level more 
than three dB above the standard or minimum level as provided by state law. 

 
(c) Construction and Alteration of Structures. Notwithstanding any other provision of 

this chapter, between the hours of seven a.m. and nine p.m. daily except 
Saturdays, Sundays and holidays, when the exemption herein shall apply 
between ten a.m. and six p.m., construction, alteration or repair of structures 
shall be allowed if it meets at least one of the following noise limitations: 

 
(1)  No individual piece of equipment shall produce a noise level exceeding 

eighty-three dBA at a distance of twenty-five feet from the source. If the 
device is housed within a structure on the property, the measurement 
shall be made outside the structure at a distance as close to twenty-five 
feet from the equipment as possible; 

 
(2)  The noise level at any point outside of the property plane of the 

project shall not exceed eighty-six dBA; 
 

(3)  The provisions of subdivisions (1) and (2) of this subsection shall not be 
applicable to impact tools and equipment, provided that on and after a 
date six months after the effective date of this chapter, such impact tools 
and equipment shall have intake and exhaust mufflers recommended by 
the manufacturers thereof and approved by the city’s director of public 
works as best accomplishing maximum noise attenuation, and that 
pavement breakers and jackhammers shall also be equipped with 
acoustically attenuating shields or shrouds recommended by the 
manufacturers thereof and approved by the city’s director of public works 
as best accomplishing maximum noise attenuation. In the absence of 
manufacturer’s recommendations, the director of public works may 
prescribe such means of accomplishing maximum noise attenuation as 
he may determine to be in the public interest. 

 
(d)  Emergencies and Emergency Vehicles. Emergencies and emergency vehicles 

are exempt from the provisions of this chapter. 
 

(f) Power Tools. The operation of power tools for noncommercial purposes shall be 
exempt from the provisions of sections 13A-3, 13A-4 and 13A-5 between the 
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hours of nine a.m. and eight p.m.; provided, that such operations shall be subject 
to the provisions of section 13A-8. For the purpose of this subsection, a 
noncommercial use shall be any use for which a business license is not required 
pursuant to Chapter 12 of this Code (Ord. No. 1380, Sec. 6). 

 
13A-8 Loud and unusual noises prohibited. 

 
Consistent with other provisions of this chapter, and in addition thereto, it shall be 
unlawful for any person to willfully make, produce, suffer or allow to be produced by any 
machine, animal or device, or any combination of same, any loud, unnecessary, or 
unusual noise which causes discomfort or annoyance to any reasonable person of 
normal sensitivity residing in the area (Ord. No. 1380, Sec. 10). 

Vibration Standards 
Vibration is like noise in that it involves a source, a transmission path, and a receiver. While 
vibration is related to noise, it differs in that in that noise is generally considered to be pressure 
waves transmitted through air, whereas vibration usually consists of the excitation of a structure 
or surface. As with noise, vibration consists of an amplitude and frequency. A person’s 
perception to the vibration will depend on their individual sensitivity to vibration, as well as the 
amplitude and frequency of the source and the response of the system which is vibrating. 
Vibration can be measured in terms of acceleration, velocity, or displacement. A common 
practice is to monitor vibration measures in terms of peak particle velocities in inches per 
second. Standards pertaining to perception as well as damage to structures have been 
developed for vibration levels defined in terms of peak particle velocities. 
The City of Oroville does not have specific policies pertaining to vibration levels. However, 
vibration levels associated with construction activities and railroad operations are addressed as 
potential noise impacts associated with project implementation. 
Human and structural response to different vibration levels is influenced by a number of factors, 
including ground type, distance between source and receptor, duration, and the number of 
perceived vibration events. Table 6 indicates that the threshold for damage to structures ranges 
from 2 to 6 peak particle velocity in inches per second (in/sec p.p.v). One-half this minimum 
threshold or 1 in/sec p.p.v. is considered a safe criterion that would protect against architectural 
or structural damage. The general threshold at which human annoyance could occur is noted as 
0.1 in/sec p.p.v. 
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Table 6: Effects of Vibration on People and Buildings 

Peak Particle Velocity 

mm/sec. in/sec. 
Human Reaction Effect on Buildings 

0.15-0.30 0.006-0.019 Threshold of perception; possibility 
of intrusion Vibrations unlikely to cause damage of any type 

2.0 0.08 Vibrations readily perceptible 
Recommended upper level of the vibration to 
which ruins and ancient monuments should be 
subjected 

2.5 0.10 Level at which continuous vibrations 
begin to annoy people 

Virtually no risk of “architectural” damage to 
normal buildings 

5.0 0.20 
Vibrations annoying to people in 
buildings (this agrees with the levels 
established for people standing on 
bridges and subjected to relative 
short periods of vibrations) 

Threshold at which there is a risk of “architectural” 
damage to normal dwelling - houses with 
plastered walls and ceilings. Special types of finish 
such as lining of walls, flexible ceiling treatment, 
etc., would minimize “architectural” damage 

10-15 0.4-0.6 
Vibrations considered unpleasant by 
people subjected to continuous 
vibrations and unacceptable to 
some people walking on bridges 

Vibrations at a greater level than normally 
expected from traffic, but would cause 
“architectural” damage and possibly minor 
structural damage. 

Source: Caltrans. Transportation Related Earthborne Vibrations. TAV-02-01-R9601 February 20, 2002. 
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Standards of Significance 
CEQA Guidelines define a significant adverse impact on the environment as an impact that 
would: 

a. Exposure of persons to or generation of noise levels in excess of 
standards established in the City of Oroville General Plan. Specifically, 
exterior noise levels exceeding 60 dB CNEL. 

` b. Exposure of persons to or generation of excessive ground borne vibration 
or ground borne noise levels. Specifically, a threshold of 0.1 in/sec p.p.v. 
is considered a safe criterion that would protect against architectural or 
structural damage and human annoyance. 

b. A substantial permanent increase in ambient noise levels in the project 
vicinity above levels existing without the project, as defined by Table 5. 

c. A substantial temporary or periodic increase in ambient noise levels in the 
project vicinity above levels existing without the project, as defined by the 
Table 5.  

d. For a project located within an airport land use plan or, where such a plan 
has not be adopted, within two miles of a public airport or public use 
airport, where the project would expose people residing or working in the 
area to excessive noise levels. 

e. For a project within the vicinity of a private airstrip, where the project 
would expose people residing or working in the project area to excessive 
noise levels. 

The proposed project is not located within two miles of an airport. Therefore, aircraft noise is not 
examined further in this report. 
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PROJECT IMPACT NOISE ASSESSMENT 

Construction Noise  
During the construction phases of the project, noise from construction activities would add to the 
noise environment in the immediate project vicinity. Activities involved in construction would 
generate maximum noise levels, as indicated in Table 7, ranging from 78 to 85 dBA at a 
distance of 50 feet. Construction activities would be temporary in nature and are anticipated to 
occur during normal daytime working hours.  
Noise would also be generated during the construction phase by increased truck traffic on area 
roadways. A significant project-generated noise source would be truck traffic associated with 
transport of heavy materials and equipment to and from construction sites. This noise increase 
would be of short duration, and would likely occur primarily during daytime hours.  

Table 7: Construction Equipment Noise 

Type of Equipment Maximum Level, dBA at 50 feet 

Backhoe 78 
Compactor 83 
Compactor 80 

Dozer 82 
Dump Truck 76 
Excavator 81 

Paver 85 
Grader 85 
Roller 80 

Trencher 81 
Source: Roadway Construction Noise Model User’s Guide. Federal Highway Administration. FHWA-HEP-05-054. 
January 2006. 
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As a means of determining the construction noise impacts, j.c. brennan & associates, Inc. used 
the Federal Highway Administration Construction Noise Model (RCNM). The model has typical 
maximum noise levels associated with individual pieces of construction equipment. It also has 
typical use factors to determine the hourly average (Leq) noise levels associated with each 
individual piece of equipment. 
Based upon the results of the RCNM analysis, the predicted overall noise levels are shown in 
Table 8. The construction noise levels are typical of the noisiest construction periods. Appendix 
B provides the inputs and results for the RCNM model. 

Table 8: Predicted Construction Noise Levels(Worst Case Period) 

Stage Typical Equipment List 
Estimated Hourly Sound Levels @ 50 feet 

Leq / Lmax (dBA) 

3 - Grading  

Excavators (1) 
Back hoes (2) 
Riding compactors (2) 
Hand held portable compactors (2) 
Grader (1) 
Dump truck (1) 
Water truck (1) 
 

 
 
 
 
 
 
 

Total: 86.2 dBA Leq - 85.0 dBA Lmax 

4 – Final 
Construction 

15-foot lifts (2) 
20-ton crane (1) 
Fork lift (1)  
Water truck (1) 
 

 
 
 
 

Total: 80. 6dBA Leq – 77.1 dBA Lmax 
Source: Federal Highway Roadway Construction Model (RCNM), j.c. brennan & associates, Inc. - 2014 

 
Figures 3 and 4 show the construction noise contours for Stage 3 and Stage 4, respectively. 
The construction noise contours were developed using the CadnaA noise prediction model with 
direct inputs from the FHWA Construction Noise Model. The CadnaA model can develop noise 
contours while accounting topography, intervening buildings, multiple noise sources and ground 
type. 
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The City of Oroville General Plan limits construction noise as outlined below: 
 
General Plan Policies 
 
P2.3:  Limit noise generating construction activities located within 1,000 feet of residential 

uses to daytime hours between 7:00 a.m. and 6:00 p.m. on weekdays and non-
holidays. 

 
P2.4:  Require the following standard construction noise control measures to be included as 

requirements at construction sites in order to minimize construction noise impacts: 
 

• Equip all internal combustion engine driven equipment with intake and exhaust 
mufflers that are in good condition and appropriate for the equipment. 

 
• Locate stationary noise generating equipment as far as possible from sensitive 

receptors when sensitive receptors adjoin or are near a construction project area. 
 
• Utilize “quiet” air compressors and other stationary noise-generating equipment 

where appropriate technology exists and is feasible. 
 
• The project sponsor shall designate a “noise coordinator” who would be 

responsible for responding to any local complaints about construction noise. The 
noise coordinator will determine the cause of the noise complaint (e.g., starting 
too early, bad muffler) and will require that reasonable measures warranted to 
correct the problem be implemented. The project sponsor shall also post a 
telephone number for excessive noise complaints in conspicuous locations in the 
vicinity of the project site. Additionally, the project sponsor shall send a notice to 
neighbors in the project vicinity with information on the construction schedule and 
the telephone number for noise complaints. 

 
Noise Ordinance Exemption 

 
13A-6 Exceptions--Designated. 

 
(c) Construction and Alteration of Structures. Notwithstanding any other provision of 

this chapter, between the hours of seven a.m. and nine p.m. daily except 
Saturdays, Sundays and holidays, when the exemption herein shall apply between 
ten a.m. and six p.m., construction, alteration or repair of structures shall be 
allowed if it meets at least one of the following noise limitations: 
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(1)  No individual piece of equipment shall produce a noise level exceeding 
eighty-three dBA at a distance of twenty-five feet from the source. If the 
device is housed within a structure on the property, the measurement 
shall be made outside the structure at a distance as close to twenty-five 
feet from the equipment as possible; 

 
(2)  The noise level at any point outside of the property plane of the 

project shall not exceed eighty-six dBA; 
 

(3)  The provisions of subdivisions (1) and (2) of this subsection shall not be 
applicable to impact tools and equipment, provided that on and after a 
date six months after the effective date of this chapter, such impact tools 
and equipment shall have intake and exhaust mufflers recommended by 
the manufacturers thereof and approved by the city’s director of public 
works as best accomplishing maximum noise attenuation, and that 
pavement breakers and jackhammers shall also be equipped with 
acoustically attenuating shields or shrouds recommended by the 
manufacturers thereof and approved by the city’s director of public works 
as best accomplishing maximum noise attenuation. In the absence of 
manufacturer’s recommendations, the director of public works may 
prescribe such means of accomplishing maximum noise attenuation as 
he may determine to be in the public interest. 

 
Based upon the above-listed City of Oroville General Plan and Noise Ordinance polices, 
daytime construction activity is typically exempt from regulation, assuming that construction 
activities follow the City’s polices, as outlined below: 
 

1. Limit construction to between the hours of 7:00 a.m. and 6:00 p.m. on weekdays; 
 
2. Equip all internal combustion engine driven equipment with intake and exhaust mufflers 

that are in good condition and appropriate for the equipment. 
 
3. Locate stationary noise generating equipment as far as possible from sensitive receptors 

when sensitive receptors adjoin or are near a construction project area. 
 
4. Utilize “quiet” air compressors and other stationary noise-generating equipment where 

appropriate technology exists and is feasible. 
 
5. The project sponsor shall designate a “noise coordinator” who would be responsible for 

responding to any local complaints about construction noise. The noise coordinator will 
determine the cause of the noise complaint (e.g., starting too early, bad muffler) and will 
require that reasonable measures warranted to correct the problem be implemented. The 
project sponsor shall also post a telephone number for excessive noise complaints in 
conspicuous locations in the vicinity of the project site. Additionally, the project sponsor 
shall send a notice to neighbors in the project vicinity with information on the construction 
schedule and the telephone number for noise complaints. 
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6. One of the following limitations is met: 
 

(1) No individual piece of equipment shall produce a noise level exceeding 
eighty-three dBA at a distance of twenty-five feet from the source. If the 
device is housed within a structure on the property, the measurement 
shall be made outside the structure at a distance as close to twenty-five 
feet from the equipment as possible; 

 
(2)  The noise level at any point outside of the property plane of the 

project shall not exceed eighty-six dBA; 
 
(3)  The provisions of subdivisions (1) and (2) of this subsection shall not be 

applicable to impact tools and equipment, provided that on and after a 
date six months after the effective date of this chapter, such impact tools 
and equipment shall have intake and exhaust mufflers recommended by 
the manufacturers thereof and approved by the city’s director of public 
works as best accomplishing maximum noise attenuation, and that 
pavement breakers and jackhammers shall also be equipped with 
acoustically attenuating shields or shrouds recommended by the 
manufacturers thereof and approved by the city’s director of public works 
as best accomplishing maximum noise attenuation. In the absence of 
manufacturer’s recommendations, the director of public works may 
prescribe such means of accomplishing maximum noise attenuation as 
he may determine to be in the public interest. 

 
Therefore, assuming that the project construction adheres to the requirements of the City of 
Oroville General Plan and City of Oroville Noise Ordinance, no additional noise control 
measures would be required. Implementation of the proposed project would have a less than 
significant impact. 
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Construction Vibration Levels 
Table 9 shows the typical vibration levels produced by various pieces of construction 
equipment. 

Table 9: Typical Construction Equipment Vibration Levels 

Type of Equipment 

Peak Particle Velocity 
@ 25 feet 

(inches/second) 

Peak Particle Velocity 
@ 50 feet 

(inches/second) 

Peak Particle Velocity @ 
100 feet 

(inches/second) 

Large Bulldozer 0.089 0.031 0.011 
Loaded Trucks 0.076 0.027 0.010 
Small Bulldozer 0.003 0.001 0.000 
Auger/drill Rigs 0.089 0.031 0.011 
Jackhammer 0.035 0.012 0.004 

Vibratory Hammer 0.070 0.025 0.009 
Vibratory Compactor/roller 0.210 (<0.200 @ 26’) 0.074 0.026 

Source: Federal Transit Administration, Transit Noise and Vibration Impact Assessment Guidelines, May 2006 

 
The Table 9 data indicate that construction vibration levels anticipated for the project are less 
than the 0.1 in/sec criteria at distances of 26 feet. Substantial project construction activity 
(grading, vibratory compactor) is not predicted to occur with 26 feet of any existing sensitive 
structures. Therefore, construction vibrations are not predicted to cause damage to existing 
buildings or cause annoyance to sensitive receptors. Implementation of the proposed project 
would have a less than significant impact. 
 
Operational Noise Levels 
The primary noise-generating components of the project are expected to include auto shop 
operations, vehicle wash rack, and backup generator.  
Auto Shop Noise Levels 

Typical noise sources associated with the new auto shop will include pneumatic air wrenches, 
compressors, impact tools, grinders, and panel cutters. As a means of evaluating noise levels 
associated with the new auto shop, j.c. brennan & associates, Inc. utilized noise measurement 
data collected at an existing auto shop in Grass Valley, California. The noise measurements 
were conducted at a distance of 20 feet from the bays. The center of the proposed auto shop 
bays would be located approximately 135 feet from the nearest residential property line to the 
northeast. The predicted auto shop noise levels are shown in Table 10, accounting for the 
increased distances to the adjacent residential property line. 
Wash Rack Noise Levels 

Noise levels for the wash rack were collected at an auto shop in Sacramento, California and 
included the use of a high pressure spray rig. The noise level measurements were conducted at 
a distance of 75 feet. The center of the proposed wash rack would be located approximately 
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240 feet from the nearest residential property line to the northeast. The predicted wash rack 
noise levels are shown in Table 10, accounting for the increased distances to the adjacent 
residential property line. 

Table 10: Predicted Auto Shop and Wash Rack Noise Levels 

 
Equipment 

Measured 
Noise Level 

Predicted Maximum 
Noise Level at Property 

Line 
Typical Hourly Use

Predicted Leq at the 
Property Line 1 

Compressor 53 dBA at 20’ 31 dBA Lmax 5 minutes 18 dBA Leq 
Impact Tools 54 dBA at 20’ 32 dBA Lmax 10 minutes 22 dBA Leq 
Panel Cutter 62 dBA at 20’ 40 dBA Lmax 5 - 10 minutes 30 dBA Leq 

Grinder 55 dBA at 20’ 33 dBA Lmax 5 - 10 minutes 23 dBA Leq 
Wash Rack 70 dBA Lmax at 75’ 

62 dB Leq at 75’ 55 dBA Lmax 30-60 minutes 47 dBA Leq 
Cumulative Hourly Leq 47 dBA Leq 

1 Predicted noise levels include a -5 dB offset to account for shielding from intervening buildings. 
Source: j.c. brennan & associates, Inc. 2014 

 

Based upon the Table 10 data, project-related noise levels are predicted to be 47 dBA Leq at the 
nearest residential property line. The City of Oroville establishes a daytime (7:00 am. to 10:00 
pm) noise level standard of 50 dBA Leq. Therefore, no additional noise control measures would 
be required. Implementation of the proposed project would have a less than significant impact. 
Backup Generator Noise Levels 

The generator/storage building would be approximately 534 square feet and would be located 
east of the maintenance/support building. The building would store two parallel 150 kilowatt 
(KW) propane emergency power generators (120/208 Volts (V), 3-phase) set up as a 300KW 
emergency back-up source. 
Specific sound level data for these generators is not currently available. However, based upon 
manufacturer’s data for a similar 150 kW generator 1, noise levels for a single unit are estimated 
to be 90 dBA at a distance of 7 meters (23 feet) at full rated load. The total noise level for both 
units would be 93 dBA at 7 meters (23 feet). The center of the proposed generator building 
would be located approximately 25 feet from the nearest property to the north, which is zoned 
for residential uses. The predicted noise levels of 93 dBA would exceed the City of Oroville 
daytime noise level standard of 50 dBA Leq and nighttime standard of 45 dBA Leq. However, the 
City of Oroville General Plan allows for an exemption from their normal noise level standards 
where the proposed use can be shown to serve the greater public interest of the citizens of 
Oroville (General Plan Noise Element Policy 1.7). In this case operation of the emergency 
generators would allow the fire station to remain operational under a period of extended power 

                                                      

1 Cummins Power Generation. Sound-attenuated and weather-protective enclosures for generator sets from 10 to 
1000 kW. 2008. 
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outage. This is clearly in the interest of the citizen’s of Oroville and the City’s General Plan noise 
level standards would likely not apply. 
Additionally, the City’s Noise Ordinance Section 13A-6(d) exempts noise from emergencies and 
emergency vehicles. Extended operation of the proposed backup generators would only occur 
under emergency conditions. Therefore, noise associated with emergency generator operation 
would likely be exempt from regulation. 
Backup generators typically require monthly or even weekly exercising to ensure that they 
remain operational in case of an emergency power outage. This exercising would typically occur 
during daytime hours. Under these conditions, the generators would not be operating under 
emergency conditions and may likely fall under the regulation of the City’s Noise Ordinance. 
Noise Ordinance, Section 13A06(a), provides an exemption for daytime noise regulation, 
assuming that the noise level is less than 70 dBA at a distance of 25 feet from the noise source. 
Therefore, j.c. brennan & associates, Inc. recommends that the proposed backup generator 
building include sound control measures to ensure compliance with a noise level standard of 70 
dBA at a distance of 25 feet from the generator building.  
The above-listed noise levels assume a standard weather-protective cover and do not account 
for the generators being located within a structure. The proposed generator building would 
consist of concrete masonry unit (CMU) type construction. However, ventilation openings 
required for operation of the generators (cooling air, combustion air, engine exhaust, etc.) would 
be a primary path for noise to escape the building. Therefore, these paths would require 
acoustic treatment to reduce exterior noise levels from the backup generators. Such treatments 
would likely include the use of silencers or acoustical louvers, in addition to upgraded engine 
mufflers. At this time there is not enough information available on the proposed backup 
generators to design these noise control measures. Therefore, specific noise control measures 
will need to be specified at a later time. The specified noise control measures would be 
designed to achieve a noise level of 70 dBA, or less, at a distance of 25 feet from the proposed 
generator building.  
Traffic Noise Levels 
The proposed project will not contribute to a substantial increase in traffic noise levels on the 
adjacent project roadways. Nelson Avenue at the project site carries approximately 9,061 
vehicles per day (BCAG Traffic Counts, 2006). The project would have to contribute more than 
3,000 vehicles per day to cause an increase of 1.5 dB in traffic noise from Nelson Avenue. The 
project’s contribution to traffic on Nelson Avenue would be substantially less than 3,000 vehicles 
per day. Therefore, the proposed project is not predicted to substantially increase traffic noise 
levels.  Implementation of the proposed project would have a less than significant impact. 
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NOISE REDUCTION MEASURES 

Noise reduction measures should be included in the project. The following noise reduction 
measures are recommended for the proposed project: 
Construction Noise Limits 
1. Limit construction to between the hours of 7:00 a.m. and 6:00 p.m. on weekdays; 
2. Equip all internal combustion engine driven equipment with intake and exhaust mufflers 

that are in good condition and appropriate for the equipment. 
3. Locate stationary noise generating equipment as far as possible from sensitive receptors 

when sensitive receptors adjoin or are near a construction project area. 
4. Utilize “quiet” air compressors and other stationary noise-generating equipment where 

appropriate technology exists and is feasible. 
5. The project sponsor shall designate a “noise coordinator” who would be responsible for 

responding to any local complaints about construction noise. The noise coordinator will 
determine the cause of the noise complaint (e.g., starting too early, bad muffler) and will 
require that reasonable measures warranted to correct the problem be implemented. The 
project sponsor shall also post a telephone number for excessive noise complaints in 
conspicuous locations in the vicinity of the project site. Additionally, the project sponsor 
shall send a notice to neighbors in the project vicinity with information on the construction 
schedule and the telephone number for noise complaints. 

6. One of the following construction noise limitations shall be met: 
(1) No individual piece of equipment shall produce a noise level exceeding 

eighty-three dBA at a distance of twenty-five feet from the source. If the 
device is housed within a structure on the property, the measurement 
shall be made outside the structure at a distance as close to twenty-five 
feet from the equipment as possible; 

 
(2)  The noise level at any point outside of the property plane of the 

project shall not exceed eighty-six dBA; 
 
(3)  The provisions of subdivisions (1) and (2) of this subsection shall not be 

applicable to impact tools and equipment, provided that on and after a 
date six months after the effective date of this chapter, such impact tools 
and equipment shall have intake and exhaust mufflers recommended by 
the manufacturers thereof and approved by the city’s director of public 
works as best accomplishing maximum noise attenuation, and that 
pavement breakers and jackhammers shall also be equipped with 
acoustically attenuating shields or shrouds recommended by the 
manufacturers thereof and approved by the city’s director of public works 
as best accomplishing maximum noise attenuation. In the absence of 
manufacturer’s recommendations, the director of public works may 
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prescribe such means of accomplishing maximum noise attenuation as 
he may determine to be in the public interest. 

 
Operational Noise Limits 
1. The proposed backup generator building shall be designed to achieve a noise level of 70 

dBA, or less, at a distance of 25 feet from the proposed generator building. The design 
shall be reviewed by a qualified acoustic engineer to verify that sufficient noise control 
measures have been implemented into the project design to verify this requirement. It is 
anticipated that meeting this requirement would likely require the use of silencers or 
acoustical louvers, in addition to upgraded engine mufflers. 

 



Appendix A 
Acoustical Terminology 

 
Acoustics The science of sound. 
 
Ambient Noise The distinctive acoustical characteristics of a given space consisting of all noise sources audible at that 

location.  In many cases, the term ambient is used to describe an existing or pre-project condition such as the 
setting in an environmental noise study. 

 
Attenuation The reduction of an acoustic signal. 
 
A-Weighting A frequency-response adjustment of a sound level meter that conditions the output signal to approximate 

human response. 
 
Decibel or dB Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound pressure squared over 

the reference pressure squared.  A Decibel is one-tenth of a Bell. 
 
CNEL  Community Noise Equivalent Level.  Defined as the 24-hour average noise level with noise occurring during 

evening hours (7 - 10 p.m.) weighted by a factor of three and nighttime hours weighted by a factor of 10 prior to 
averaging. 

 
Frequency The measure of the rapidity of alterations of a periodic signal, expressed in cycles per second or hertz (Hz). 
 
Ldn  Day/Night Average Sound Level.  Similar to CNEL but with no evening weighting. 
 

Leq  Equivalent or energy-averaged sound level. 
 
Lmax  The highest root-mean-square (RMS) sound level measured over a given period of time. 
 
L(n)  The sound level exceeded a described percentile over a measurement period.  For instance, an hourly L50 is 

the sound level exceeded 50% of the time during the one hour period. 
 
Loudness A subjective term for the sensation of the magnitude of sound. 
 
Noise  Unwanted sound. 
 
NRC  Noise Reduction Coefficient.  NRC is a single-number rating of the sound-absorption of a material equal to the 

arithmetic mean of the sound-absorption coefficients in the 250, 500, 1000, and 2,000 Hz octave frequency 
bands rounded to the nearest multiple of 0.05.  It is a representation of the amount of sound energy absorbed 
upon striking a particular surface. An NRC of 0 indicates perfect reflection; an NRC of 1 indicates perfect 
absorption. 

 
Peak Noise  The level corresponding to the highest (not RMS) sound pressure measured over a given period of time.  This 

term is often confused with the AMaximum@ level, which is the highest RMS level. 
 
RT60  The time it takes reverberant sound to decay by 60 dB once the source has been removed. 
 
Sabin  The unit of sound absorption.  One square foot of material absorbing 100% of incident sound has an absorption 

of 1 Sabin. 
 

SEL  Sound Exposure Level.  SEL is s rating, in decibels, of a discrete event, such as an aircraft flyover or train 
passby, that compresses the total sound energy into a one-second event.  

 

STC  Sound Transmission Class.  STC is an integer rating of how well a building partition attenuates airborne sound. 
 It is widely used to rate interior partitions, ceilings/floors, doors, windows and exterior wall configurations. 

 

Threshold The lowest sound that can be perceived by the human auditory system, generally considered to be 0 dB for        
of Hearing           persons with perfect hearing. 
 
Threshold             Approximately 120 dB above the threshold of hearing. 
 of Pain    
  
Impulsive Sound of short duration, usually less than one second, with an abrupt onset and rapid decay. 
 
Simple Tone Any sound which can be judged as audible as a single pitch or set of single pitches. 
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Roadway Construction Noise Model (RCNM),Version 1.1

Report date 1/22/2014
Case Desc Phase 1

---- Receptor #1 ----
Baselines (dBA)

DescriptionLand Use Daytime Evening Night
General Residential 45 45 45

Equipment
Spec Actual Receptor Estimated

Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Excavator No 40 80.7 50 0
Backhoe No 40 77.6 50 0
Backhoe No 40 77.6 50 0
Compactor (ground) No 20 83.2 50 0
Compactor (ground) No 20 83.2 50 0
Compactor (ground) No 20 83.2 50 0
Compactor (ground) No 20 83.2 50 0
Grader No 40 85 50 0
Dump Truck No 40 76.5 50 0
Flat Bed Truck No 40 74.3 50 0

Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)

Day Evening Night Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Excavator 80.7 76.7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Backhoe 77.6 73.6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Backhoe 77.6 73.6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Compactor (ground) 83.2 76.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Compactor (ground) 83.2 76.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Compactor (ground) 83.2 76.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Compactor (ground) 83.2 76.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Grader 85 81 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Dump Truck 76.5 72.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flat Bed Truck 74.3 70.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Total 85.0 86.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date1/22/2014
Case Desc Phase 2 - Construction

---- Receptor #1 ----
Baselines (dBA)

DescriptionLand Use Daytime Evening Night
General Residential 45 45 45

Equipment
Spec Actual Receptor Estimated

Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Man Lift No 20 74.7 50 0
Man Lift No 20 74.7 50 0
Crane No 16 80.6 50 0
Flat Bed Truck No 40 74.3 50 0
Flat Bed Truck No 40 74.3 50 0

Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)

Day Evening Night Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Man Lift 74.7 67.7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Man Lift 74.7 67.7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Crane 80.6 72.6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flat Bed Truck 74.3 70.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flat Bed Truck 74.3 70.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Total 80.6 77.1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.
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September 8, 2014 
 
 
 
Mr. Chris Stabenfeldt, Senior Environmental Planner / Project Manager 
ECORP CONSULTING, INC. 
2525 Warren Drive 
Rocklin, CA  95677 
 
 
RE: TRAFFIC ASSESSMENT FOR BUTTE FIRE STATION AND UNIT HEADQUARTERS 

REPLACEMENT PROJECT, OROVILLE, CA 
 
 
Dear Mr. Stabenfeldt: 
 
Thank you for contacting our firm regarding the Butte Fire Station and Unit Headquarters 
Replacement Project (Butte Fire Station Project).  This letter summarizes our focused traffic impact 
assessment for the project. 
  
Overview.  The Butte Fire Station Project involves demolition and replacement of existing facilities 
located on 4+ acres located along Nelson Avenue within the City of Oroville, as noted in Figure 1.  The 
project would not appreciably change the number of personnel operating from the site, and would alter 
the site access scheme slightly.  The project would widen existing driveways to better accommodate 
trucks and would create improved path of travel through the site for trucks. 
 
Project Characteristics 
 
The characteristics of the project have been identified in terms of activities associated with project 
construction, with regular operation of the project and with special events. 
 
Construction Trip Generation.  The project will be constructed over an eighteen month period, with 10 
to 20 construction employees on the site at various times.  Typical construction equipment associated 
with the building trades would be transported to the site at various times depending on the nature of 
construction occurring at any time.  At various times salvaged and waste materials would be transported 
from the site by truck, and building materials would arrive.  On a daily basis, construction could generate 
20 to 40 vehicle trips per day, with most of that activity concentrated into the beginning and ending of the 
work day. 
 
Operational Trip Generation.  Traffic to and from the site would also occur on a regular basis when the 
project is in operation, and the amount of traffic will vary seasonally.  The Fire Station would be staffed 
at varying levels throughout the year with a maximum of 20 persons sleeping on-site during the summer. 
 This is an increase from the 15 persons that are accommodated today.  In addition to firefighters there 
are three maintenance employees associated with the auto shop and 28 administrative staff employees 
working year round.  This is an increase from the 23 administrative staff employees at the site today. 
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The number of persons at the site is different during other times of the year.  During the winter off-
season the facility would house four firefighters, but administrative personnel would remain at summer 
levels.   
 
The station currently averages over 1,500 emergency responses per year and up to ten “peak events” 
during the summer.  A peak event would include several additional fire control apparatus staging at the 
fire station or utilizing station facilities (auto shop / warehouse).  Additional equipment could include up 
to 10 fire engines, 2 dozers, 6 fire crew busses and other miscellaneous vehicles. 
 
The amount of vehicular traffic associate with the regular operation of the proposed project is noted in 
Table 1.  As noted, the project could generate slightly more than 100 daily trips.  Most of this traffic 
would occur when employees are traveling to and from the site, and a “worst case” estimate of peak hour 
trip generation is 31 trips during the a.m. and p.m. peak hour.  However, implementation of the project 
would only result in a small traffic increase relative to the trip generation already occurring at the site.  
As noted earlier, additional trips may result from slightly increased levels of employment (i.e., 3-5 
administrative employees) and slightly higher bunk capacity.  Trip generation relative to fire response 
would not change.  Thus, the net increase in site trip generation is estimated to be 10 daily and 3 peak 
hour trips.  
 
 

Table 1 
Regular Summer Trip Generation 

Land Use Quantity 
Trips 

Daily 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Fire Station 20 persons 20 0 0 0 0 0 0 
Auto Shop 3 employees 8 3 0 3 0 3 3 
Warehouse deliveries 6 0 0 0 0 0 0 
Administrative 
Building 

28 
employees 70 28 0 28 0 28 28 

Total  104 31 0 31 0 31 31 
Increase above existing 10 3 0 3 0 3 3 

 
 
 
The project’s employees would continue to be drawn from locations throughout the Oroville area, and 
firefighters would continue to respond to incidents throughout the stations Butte County service area.  As 
a result, State Route 70 and its interchange at Nelson Avenue would remain the primary regional access 
to the site   
 
Physical Features.  The project site has three existing points of access to the adjoining system that will 
remain when the project is completed.  Both driveways on Nelson Avenue will be widened to better 
accommodate the turning requirements of trucks from both directions.  Access improvements will also be 
made at the existing driveways on County Center Drive, and that route will primarily be an exit route. 
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Environmental Setting 
 
Existing Roadway Network.  The project site adjoins Nelson Avenue which provides both regional and 
direct access to the site.  Nelson Avenue links the site with SR 70 which lies roughly 700 feet west of the 
site.  Other local roads to the south and east can be used to reach the site, including 2nd Street and 3rd 
Street which link the area with Grand Avenue. 
 
State Route 70 (SR-70) is a state highway which parallels SR 99 through Marysville and Oroville. The 
highway connects to SR 149 north of Oroville (which in turn provides connection to SR 99), at which 
point the highway turns towards the northeast, then east, as the highway enters and traverses the Plumas 
National Forest. Within the immediate vicinity of the project, SR 70 is a 4-lane divided limited access 
freeway. SR 70 serves as the principle north-south facility providing regional access to the City of 
Oroville, with access provided at interchanges at Garden Drive, Nelson Avenue/Grand Avenue, 
Montgomery Street, and Oroville Dam Road (SR 162).  The California Department of Transportation 
(Caltrans) published information regarding the volume of traffic on state highways, and SR 70 is reported 
to carry an Annual Average Daily Traffic (AADT) volume of 20,500 vehicles per day in the area north of 
its connection to Nelson Avenue.   
 
Nelson Avenue is an east-west arterial roadway which extends across the northern section of Oroville.  
Nelson Avenue provides access to SR 70’s southbound off ramp and northbound on ramp, and is linked 
to companion ramps on Grand Avenue via 3rd Street and 4th Street.  The eastern section of Nelson Avenue 
between SR 70 and Table Mountain Boulevard contains a single through lane in each direction along 
with a two-way center left turn lane, although it is assumed the roadway will eventually be widened to 
match the City of Oroville’s Transportation Capital Improvement Program (TCIP) functional 
classification as a 4-lane arterial. Nelson Avenue has class II bike lanes and either a parking lane or 
narrow paved shoulders along each side between Table Mountain Boulevard and the Home Depot 
driveway located ±300 ft. east of 3rd St.  The Butte County Association of Governments (BCAG) reports 
that this segment of Nelson Avenue carries an average of approximately 7,850 vehicles per day.  The 
posted speed limit along Nelson Avenue is 45 mph west of Table Mountain Boulevard increasing to 40 
mph west of 5th Street. 
 
Grand Avenue is an east-west roadway which runs parallel to (and south of) Nelson Avenue, with 
similar geometrics to Nelson Avenue.  BCAG reports that Grand Avenue carries an average of 
approximately 6,400 vehicles per day.  The posted speed limit along Grand Avenue is 35 mph between 
SR 70 and Table Mountain Boulevard. 
 
County Center Drive is a two-lane roadway that adjoins the west side of the project.  County Center 
Drive primarily serves Butte County’s office buildings within the Butte County Government Center.  The 
roadways beings on the north at table Mountain Boulevard and continues south to its terminus at a “tee” 
intersection on Nelson Avenue.  Based on the traffic volume observed during peak hours, the daily traffic 
volume is estimated to be roughly 3,500 vehicles per day.  The posted speed limit on County Center 
Drive is 25 mph. 
  
3rd Street and 4th Street are parallel north-south frontage roads located to the immediate east and west, 
respectively, of SR-70. The roadways serve as connector roads for SR-70 ramps with 3rd Street 
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connecting the northbound ramps and 4th Street connecting the southbound ramps. Both roadways are 
partially improved 2-lane roadways with posted speed limits of 25 mph. 
 
2nd Street is a local north south road that connects Grand Avenue and Nelson Avenue in the immediate 
area of the project, 2nd Street begins at a “tee” intersection near the project’s existing center aces and 
continues southerly along the area of the Home Depot store.  2nd Street is a two lane street with a posted 
speed limit of 25 mph. 
 
Del Oro Avenue and Mono Avenue are local streets that serve the area east of the project site and 
connect Nelson Avenue with Table Mountain Blvd.  Del Oro Avenue is a two lane street that begins at a 
“tee” on Nelson Avenue and continues northerly along the project site to Mono Avenue.  Mono Avenue 
is a two lane east west road that extends from Del Oro Avenue to Table Mountain Road.  The posted 
speed limit is 25 mph along these streets. 
 
Traffic Impact Analysis Methodology.  Quantitative Level of Service (LOS) analysis was performed 
for study area intersections based on the methodologies contained in the 2010 Highway Capacity Manual 
(2010 HCM) published by the Transportation Research Board.  At un-signalized intersections LOS 
analysis is used to identify the relative delay experienced by motorists who must yield the right of way.  
A grading scale of LOS “A” to LOS “F” is used to describe the quality of traffic flow, with LOS A 
representing shorter delays (i.e., < 10 seconds) and LOS F representing conditions where long delays are 
expected (i.e., > 50 seconds).  The extent to which traffic volume satisfy MUTCD peak hour warrants for 
signalization was also a consideration.   
 
Existing Traffic Operations.  The quality of traffic operation in this area of Oroville was recently 
described in the EIR for the Martin Ranch East project1.  That document identified weekday a.m. and 
p.m. peak hour volumes and Levels of Service at intersections in the general vicinity of the proposed 
project. 
 
 

Table 2 
Existing Intersection Level of Service 

Intersection  Control 

Existing Conditions 
AM Peak Hour PM Peak Hour 

Average 
Delay (sec) 

LOS 
Average 

Delay (sec) 
LOS 

Nelson Ave / 4th Street / SR 70 SB ramps 
 Southbound approach 
 Northbound approach 

NB/SB 
Stop 10.6 

61.8 
B 
F 

11.7 
35.6 

B 
E 

Nelson Ave / 3rd Street / SR 70 NB ramps 
 Northbound approach NB Stop 14.5 B 16.0 S 
Nelson Ave / County Center Dr 
 Southbound approach SB Stop 15.6 C 15.8 C 

 
 

1 Martin Ranch East Development Traffic Impact Study,  Larry Wymer & Associates, 7/28/2013 
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As indicated, the Nelson Avenue /  4th Street / 4th Street / SB SR 70 ramps intersections operates with 
LOS F conditions for motorists waiting on the southbound off ramp.  The TCIP includes improvements 
to this intersection (i.e., signalization / roundabout).  However current traffic volumes do not satisfy peak 
hour traffic signal warrants.  
 
Transit Service.  Local bus service is provided primarily by Butte Regional Transit (aka B-Line). B-Line 
is a regional public transit system which is the consolidation of OATS in Oroville, CATS in Chico, BCT 
in the County, and paratransit services in Oroville, Chico and Paradise. B-Line operates twenty fixed 
routes 7 days a week (excluding major holidays) that can be utilized by the general public either to travel 
locally in Oroville, Chico, and Paradise, or to travel between communities throughout Butte County. B-
Line maintains a Transit Center within downtown Oroville at the corner of Mitchell Avenue/Spencer 
Avenue, with additional transit centers in downtown Chico and Paradise. Three B-line routes (20, 24, 31) 
pass the project site. 
 
Cumulative Traffic Conditions 
 
Background Cumulative Traffic Volumes.  The Martin Ranch East Development EIR traffic study 
identified long term cumulative traffic conditions in the general area of the proposed project.  These 
traffic volume forecasts are indicative of year 2035 conditions under the City of Oroville General Plan.  
The available volume forecasts presented in that report were drawn from the following two sources: 
 

1) The BCAG regional travel demand forecasting model, and 
2) The City of Oroville’s Transportation Capital Improvement Program (TCIP) and Traffic Impact 

Fee Update Report (Omni-Means, 12/2012). 
 
Review of those forecasts indicated that the volume of traffic on Nelson Avenue adjoining the proposed 
project is expected to increase by roughly 60% by 2035.   
 
Anticipated Improvements.  That document also identified circulation system improvements that are 
funded via the City of Oroville’s Traffic Impact Fee, including: 
 

1. Nelson Avenue / 4th Street / SB SR 70 ramps:  roundabout or traffic signal with separate north-
south left turn lanes. 

2. Nelson Avenue / 3rd Street / NB SR 70 ramps:  traffic signal. 
3. Nelson Avenue / County Center Drive:  traffic signal. 

 
Year 2035 No Project Conditions.  As noted in Table 3, with anticipated improvements already 
included in adopted funding mechanisms, the circulation system in the area of the proposed project is 
expected to operate with Levels of Service that satisfy the minimum LOS D standard.  
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Table 2 
Year 2035 Intersection Level of Service 

Intersection  Control 

Existing Conditions 
AM Peak Hour PM Peak Hour 

Average 
Delay (sec) 

LOS 
Average 

Delay (sec) 
LOS 

Nelson Ave / 4th Street / SR 70 SB ramps Signal 27.0 C 26.3 C 

Nelson Ave / 3rd Street / SR 70 NB ramps Signal 21.6 C 19,9 B 
Nelson Ave / County Center Dr Signal 40.6 D 23.8 C 

 
 
 
STANDARDS OF SIGNIFICANCE / GOVERNING DOCUMENTS 
 
Standards of significance policies which are applicable for this traffic study include those for the City of 
Oroville and Caltrans. Since no facilities analyzed are under the jurisdiction of Butte County, their 
standards of significance policies are not considered. The standards of significance policies for the City 
of Oroville and Caltrans are described in detail below, along with an explanation of how the policies 
were interpreted for this study. 
 
City of Oroville Standards of Significance Criteria 
 

Policy P2.1 of the Transportation and Circulation Element of the City of Oroville 2030 General 
Plan (adopted June 2, 2009) states the following regarding target levels of service goals for City of 
Oroville facilities: Maintain a minimum operating standard of LOS D as defined in the most current 
edition of the Highway Capacity Manual or subsequent revisions for all arterial, collector streets and 
intersections, except the following facilities where LOS E will be acceptable. LOS E operations will be 
considered acceptable for intersection and roadway segment operations along Oroville Dam Boulevard 
between Highway 70 and Olive Highway. 
 
Caltrans Standards of Significance Criteria 
 
Since some intersections are ramp intersections along Caltrans state highway SR 70, standards of 
significance criteria for Caltrans apply. The Caltrans Guide for the Preparation of Traffic Impact Studies 
(December 2002) includes the following generalized statement regarding target levels of service goals for 
Caltrans facilities.   
 
 Caltrans endeavors to maintain a target LOS at the transition between LOS “C” and LOS “D” on 
State highway facilities, however, Caltrans acknowledges that this may not be always feasible and 
recommends that the lead agency consult with Caltrans to determine the appropriate target LOS. If an 
existing State highway facility is operating at less than the appropriate target LOS, the existing Measure 
of Efficiency (MOE) should be maintained. 
 
Based on these standards, LOS D is the minimum acceptable LOS in the area of the project. 
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Project Impacts 
 
The impacts of the proposed project have been assessed based on roadway Level of Service and safety at 
the new access. 
 
Level of Service. The project may add a handful of trips to the study area streets and intersections.  This 
additional traffic would be infinitesimal in comparison to the volume of traffic already on the system or 
anticipated in the future.  Because both existing and long term background conditions are shown to meet 
minimum LOS standards, and the project’s additional traffic is slight, background conditions would be 
unlikely to change.  Thus, the project’s impact based on Level of Service is not significant. 
  
Project Access – Existing and Proposed.  The project will continue to use existing access locations to 
adjoining streets, and modifications to existing driveways will be made.   
 
The project site has two driveways on Nelson Avenue.  The most westerly driveway is roughly 100 feet 
from County Center Drive, measured centerline to centerline.  This driveway is roughly 26 feet wide and 
includes 25 foot radius curb returns.  This driveway is limited to right turns in and out by a striped 
median on Nelson Avenue.  This driveway is to be widened to 44’ to accommodate truck turns as part of 
the proposed project. 
 
Today the center driveway on Nelson Avenue is roughly 240 feet from the western driveway and is also 
26 feet wide.  The driveway is opposite 2nd Street but slightly offset (i.e., 25 feet to the east)  the Nelson 
Avenue / 2nd Street intersection has been striped to accommodate westbound left turn lanes (i.e., striped 
left turn lane), but the pained median is striped to preclude eastbound left turns into the project site.  The 
proposed project is to widen the driveway to 60 feet to accommodate the turning requirements of trucks.  
This widened will be in both directions and will not change the off-set between the driveway and 2nd 
Street.   
 
Today the site has three driveways on Del Oro Avenue.  The most southerly driveway is roughly 100 feet 
north of Nelson Avenue measured centerline to centerline.  This driveway is 26 feet wide and full access 
is permitted at this location today.  This driveway will be closed and replaced by a small two-space 
handicap parking lot for visitors that would be roughly 140 feet from Nelson Avenue. 
 
The existing central driveway on Del Oro Avenue is 200 feet from Nelson Avenue and is 18 feet wide.  
This driveway is limited to outbound traffic only.  The most northerly driveway is immediately adjacent, 
and full access is permitted at this location.  Together these driveways occupy roughly 90 feet of Del Oro 
Avenue.  Under the proposed project these driveways will be replaced by a single multifunction driveway 
that will be roughly 100 feet long.  The southern sixty feet will be an exit for a three-bay apparatus 
maintenance area.  The most northerly 30 feet will be a gated access to the rear of the site. 
 
Access Issues / Recommendations.  There are three issues associated with providing acceptable access 
to the site.  
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Today full access is available at the western Nelson Avenue driveway.  With the eventual installation of 
a traffic signal at Nelson Avenue / County Center Drive, this location will need to be limited to right 
turns in and out only. 
 
Today the center driveway on Nelson Avenue does not accommodate eastbound left turns and the 
striping pattern on Nelson Avenue prohibits left turns into the site.  With the proposed project eastbound 
left turns are planned.  The striping on Nelson Avenue will need to be modified to make those turns legal 
and to provide an eastbound left turn lane. 
 
As noted earlier, the site’s central access and 2nd Street are slightly offset.  Ideally, the planned 
improvements should be designed to line up the two approaches in order to minimize conflicts between 
approaching vehicles. 
 
 
Please feel free to contact me at (916) 660-1555 if you have any questions.   
 
Sincerely yours, 
 
KD Anderson & Associates, Inc. 
 
 
 
 
 
Kenneth D. Anderson, P.E. 
President  
 
 
Attachments:  Vicinity Map, Site Plan, Exhibits from Martin Ranch East DEIR traffic Study 
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