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General rainy season floods can occur in the City of Lincoln any time 

during the period from November through April. This type of flood results 

from prolonged, heavy rainfall and is characterized by high peak flows of 

moderate duration and by a large volume of runoff. Flooding is more 

severe when prior rainfall has resulted in saturated ground conditions. This 

is due to clay nature of the soils as well as the prevalence of an 

impermeable subsurface throughout most of the Lincoln area, which can 

result in some areas of standing water and localized flooding. Other 

localized flooding hazards are caused by obstacles to natural drainage 

flows, such as the railroad and highway bridges along SR 65, at the 

Auburn Ravine. During periods of high runoff, these structures tend to act 

as barriers, causing water to back up east of the highway into natural 

depressions and south between the railroad tracks and SR 65. 

Cloudburst storms, sometimes lasting as long as three hours, can occur 

any time from the late fall to early spring, and may occur as an extremely 

severe sequence within a general winter rainstorm. These are high 

intensity storms that can produce peak flows equal or somewhat greater 

that those of general rainstorms in parts of the City. Flooding from 

cloudburst is characterized by high peak flow, short duration of flood flow, 

and a small volume of runoff. 

A general lack of curbs and gutters in parts of the City and locally 

inadequate or incomplete storm drains results in standing water that is 

both a nuisance and a potential hazard. 

The South Lincoln Master Drainage Plan defines the estimated 100-year 

floodplain under future General Plan build-out conditions in the watershed, 

presents a recommended drainage mitigation plan for the existing problem 

areas, and establishes a master drainage plan for the drainage of the new 

growth areas adjacent to and south of Auburn Ravine.  

The Federal Emergency Management Agency (FEMA) has prepared the 

Flood Insurance Rate Maps (June 8, 1998) for the City's Planning Area. 

Flood zones identified to occur within the 100 year flood hazard area 

include: Auburn Ravine, Markham Ravine, and Orchard Creek. Figure 8-4, 

Flooding Constraints, illustrates the 100-year floodplain areas within the 

City. More detailed information can be found by consulting the Flood 

Insurance Rate Maps, which are available at the Lincoln Public Works 

Department. 

8 . 6  U r b a n  a n d  W i l d f i r e  F i r e s  
As more thoroughly discussed in Section 6, the Lincoln Fire Department, 

which is staffed primarily by volunteers, serves the area within the City 
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limits. To reduce the risk of life and property loss resulting from urban and 

wildland to the citizens of Lincoln, the Fire Department has implemented 

several programs including public education, fire prevention training and 

information, and fire suppression training. The California Division of 

Forestry (CDF) serves the remainder of the Lincoln Planning Area. Service 

is provided from the CDF station located approximately two miles east of 

Lincoln, south of SR 193 at the County property (former missile site). 

Water for both domestic and wildland fire fighting purposes is currently 

(May 2002) provided via a single transmission line connecting the Placer 

County Water Agency Sunset Water Treatment Plant to the City’s four 

water storage tanks and from a series of recently developed wells located 

east of the Lincoln Municipal Airport. 

The wildland fire season in the Sierra foothills typically lasts mid-June 

through early-October, although drought years or unusual weather may 

extend the period. Extreme weather conditions during periods of low 

humidity, low fuel moisture (percentage of water in vegetation), and high 

winds also contribute to the severity of any potential wildfires. Fires 

occurring during these times typically burn hot and fast, and are difficult to 

control unless initial suppression occurs immediately. Lincoln has a 

significant amount of dry range grass within the Planning Area that is 

susceptible to wildland fires that can move quickly if accompanied by a 

stiff breeze. In addition, there is a great potential for wildland fires in the 

more open hillside areas in the eastern part of the Planning Area.  

Lightning is a major cause for wildfire; however, human negligence is the 

cause of most wildfires. 

8 . 7  E m e r g e n c y  R e s p o n s e   
The City adopted its Emergency Response Plan in October 1983, the goal 

of which is to help save lives and minimize property damages through 

prior planning and emergency preparedness training in the event of a 

major disaster, such as an earthquake, major fire, flooding, or terrorist 

situations. The plan is an extension of both the County and State 

emergency plans, and it establishes an emergency government 

organization, assigns tasks, provides guidance, specifies policies and 

general procedures for the integration and coordination of the planning 

efforts or various emergency staff and service elements. As the County 

and State periodically amend their emergency response plans to respond 

to changing needs and conditions, the City adopts the same amendments 

to its Plan. 
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The City also takes proactive measures regarding threats such as wildfire. 

The Fire Department manages the Del Webb and Twelve Bridges Wildfire 

Management Plans. These plans are designed to allow open space while 

providing control to the threat of wildfire and safety to nearby residents. 

The open space reduces the threat of wildfire with grazing, firebreaks 

between property areas, and with fire resistant vegetation. The Fire 

Department is responsible for the enforcement of the fire prevention 

hazard mitigation measures contained in the reports. Under the City’s 

weed abatement program, the City will annually survey the open space 

and oversee the necessary modifications to ensure plan compliance. 

8 . 8  N o i s e  
In technical terms, sound is mechanical energy transmitted by pressure 

waves in a compressible medium such as air. Simply, sound is what we 

hear. As sounds reach undesirable unacceptable levels, this is referred to 

as noise. 

To develop goals and policies related to noise abatement in the updated 

General Plan, it is important to understand how sound, and noise, are 

measured and compared and to understand what sound levels occur in the 

county today. To do this, this section: 

 Describes key terms;  

 Provides an overview of how noise is characterized (measured);  

 Describes existing regulations that affect noise issues; and  

 Discusses current noise conditions found through out the City’s 
Planning Area . 

8.8.1. Methods 

The methods used to assess noise are described throughout this section. A 

summary of noise standards was provided based on a review of all 

applicable federal, State, and local noise regulations. Estimates of traffic 

noise were provided using recent average daily traffic volumes collected 

for the “Transportation” section of this Background Report. Existing and 

future airport noise contours were provided from the City’s existing Lincoln 

Regional Airport Master Plan. A discussion of other noise sources was 

based on noise measurements collected by Environmental Science 

Associates technical staff. 

8.8.2. Key Terms 

Ambient Noise. The total noise associated with a given environment and 

usually comprising sounds from many sources, both near and far. 
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Attenuation. Reduction in the level of sound resulting from absorption by 

the topography, the atmosphere, distance, barriers, and other factors. 

A-weighted decibel (dBA). A unit of measurement for noise having a 

logarithmic scale and measured using the A-weighted sensory network on 

a noise-measuring device. An increase or decrease of 10 decibels 

corresponds to a tenfold increase or decrease in sound energy. A doubling 

or halving of sound energy corresponds to a 3-dBA increase or decrease. 

Community Noise Equivalent Level (CNEL). Used to characterize 

average sound levels over a 24-hour period, with weighting factors 

included for evening and nighttime sound levels. Leq values (equivalent 

sound levels measured over a 1-hour period - see below) for the evening 

period (7:00 p.m. to 10:00 p.m.) are increased by 5 dB, while Leq values 

for the nighttime period (10:00 p.m. to 7:00 a.m.) are increased by 10 dB. 

For a given set of sound measurements, the CNEL value will usually be 

about 1 dB higher than the Ldn value (average sound exposure over a 24-

hour period – see below). In practice, CNEL and Ldn are often used 

interchangeably. 

Day-Night Average Sound Level (Ldn). Average sound exposure over a 

24-hour period. Ldn values are calculated from hourly Leq values, with the 

Leq values for the nighttime period (10:00 p.m. to 7:00 a.m.) increased by 

10 dB to reflect the greater disturbance potential from nighttime noises. 

Equivalent Sound Level (Leq). The level of a steady-state sound that, in 

a stated time period and at a stated location, has the same sound energy 

as the time-varying sound (approximately equal to the average sound 

level). The equivalent sound level measured over a 1-hour period is called 

the hourly Leq or Leq (h).  

Lmax and Lmin. The maximum and minimum sound levels, respectively, 

measured during the measurement period. When a sound meter is set to 

the “slow” response setting, as is typical for most community noise 

measurements, the Lmax and Lmin values are the maximum and minimum 

levels measured over a 1-second period. 

Percentile-Exceeded Sound Level (Lx). The sound level exceeded 

during a given percentage of a measurement period. Examples include L10, 

L50, and L90. L10 is the A-weighted sound level that is exceeded 10% of the 

measurement period, L50 is the level exceeded 50% of the period, and so 

on. L50 is the median sound level measured during the measurement 

period. L90, the sound level exceeded 90% of the time, excludes high 

localized sound levels produced by nearby sources such as single car 

passages or bird chirps. L90 is often used to represent the background 
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sound level. L50 is also used to provide a less conservative assessment of 

the background sound level. 

Sensitive Receptors. Sensitive receptors are defined to include 

residential areas, hospitals, convalescent homes and facilities, schools, and 

other similar land uses. 

8.8.3. Regulatory Setting  

Noise issues are subject to various federal, State and local regulations. 

This section begins with a brief introduction to the characteristics of sound 

and follows with a brief overview of key regulations.  

Characteristics of Sound 

Sound is mechanical energy transmitted by pressure waves in a 

compressible medium such as air. Noise can be defined as unwanted 

sound. Sound is characterized by various parameters that include the rate 

of oscillation of sound waves (frequency), the speed of propagation, and 

the pressure level or energy content (amplitude) of a particular sound. The 

sound pressure level has become the most common descriptor used to 

characterize the loudness of an ambient sound level. The decibel (dB) 

scale is used to quantify sound intensity. Because sound pressure can vary 

by over one trillion times within the range of human hearing, a logarithmic 

loudness scale (i.e., dB scale) is used to keep sound intensity numbers at 

a convenient and manageable level.  

Since the human ear is not equally sensitive to all frequencies within the 

entire spectrum, noise measurements are weighted more heavily within 

those frequencies of maximum human sensitivity in a process called “A-

weighting” written as dBA. The human ear can detect changes in sound 

levels of approximately 3 dBA under normal conditions. Changes of 1 to 3 

dBA are typically noticeable under controlled conditions, while changes of 

less than 1 dBA are only discernable under controlled, extremely quiet 

conditions. A change of 5 dBA is typically noticeable to the general public 

in an outdoor environment. Table 8-9 summarizes typical A-weighted 

sound levels.  
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Table 8-9 Typical Noise Level 
Common Outdoor 
Activities 

Noise Level 
(dBA) 

Common Indoor 
Activities 

 
 — 110 — Rock Band 
 
Jet Fly-Over at 300 meters  (1000 feet)   
 
 — 100 —  
 
Gas Lawn Mower at 1 meter (3 feet)   
 
 — 90 —  
 
 
Diesel Truck at 15 meters (50 feet) 

 Food Blender at 1 meter (3 feet) 

 
     at 80 kilometers/hour (50 miles/hour) — 80 — Garbage Disposal at 1 meter (3 feet) 
 
Noisy Urban Area, Daytime   
 
Gas Lawn Mower, 30 meters (100 feet) — 70 — Vacuum Cleaner at 3 meters (10 feet) 
 
Commercial Area  Normal Speech at 1 meter (3 feet) 
 
Heavy Traffic at 90 meters (300 feet) — 60 —  
 
  Large Business Office 
 
Quiet Urban Daytime — 50 — Dishwasher Next Room 
 
   
 
Quiet Urban Nighttime — 40 — Theater, Large Conference 
 
Quiet Suburban Nighttime  Room (Background) 
 
 — 30 — Library 
 
Quiet Rural Nighttime  Bedroom at Night, Concert 
 
 — 20 —  
 
  

Broadcast/Recording Studio 

 
 — 10 —  
 
   
 
Lowest Threshold of Human Hearing — 0— Lowest Threshold of Human Hearing 
Source:  California Department of Transportation, 1998a 
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Environment noise fluctuates over time. While some noise fluctuations are 

minor, others can be substantial. Some noise levels occur in regular 

patterns, others are random. Some noise levels fluctuate rapidly, others 

slowly. Some noise levels vary widely, others are relatively constant. 

Various noise descriptors have been developed to describe time-varying 

noise levels, and are listed under the “Key Terms” section. 

Calculating Attenuation 

Noise may be generated from a point source, such as a piece of 

construction equipment, or from a line source, such as a road containing 

moving vehicles. Because of spreading losses, noise attenuates 

(decreases) with distance. The typical atmospheric attenuation rate for 

point source noise is 6 dBA per doubling of the distance as predicted by 

the equation: 

  dBA Reduction  = 20 Log [measured distance] 

(Lower bracket to include both  
reference distance quantities) 

Noise from a line source will also attenuate with distance, but the rate of 

attenuation is a function of both distance and the type of terrain over 

which the noise passes. Hard sites, such as developed areas with paving, 

attenuate noise at a rate of 3 dBA per doubling of the distance as 

predicted by the equation: 

dBA Reduction =  10 Log[ measured distance] 

reference distance 

Soft sites, such as undeveloped areas, open space, and vegetated areas 

attenuate line-source noise at a rate of 4.5 dBA per doubling of the 

distance, as predicted by the equation: 

Attenuated dBA =  15 Log [measured distance] 

reference distance 

True hard sites are fairly rare, particularly in rural areas. Accordingly, soft 

site attenuation is typically assumed for planning level analyses in rural 

areas.   

Objects such as walls, topography, and buildings which block the line-of-

sight between a source and a receptor will attenuate the noise source. If a 

receptor is located behind the object, but has a view of the source, the 

wall will do little to attenuate the noise. Additionally, a receptor located on 

the same side of the object as the noise source may experience an 

increase in the perceived noise level as the object may reflect noise back 

to the receptor, possibly increasing the noise. 
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Noise Contours 

The interpretation of noise contours is a generalization, not an exact 

science. The measurements by sophisticated instruments are affected by 

many variables in a particular area. However, these individual effects are 

generalized so that noise contours describe the impact that can generally 

be expected. Noise contour lines themselves are not specific boundaries of 

noise tolerance. A contour line denoting a 65 dBA limit, for example, does 

not imply that residents on one side of the line are seriously affected, 

while on the other side of the line tolerable conditions exist. Rather, the 

area between 75 dBA and 65 dBA indicates that residents within this 

vicinity may experience a high level of noise and potential interference 

with daily functions. 

Effects of Noise 

High noise levels can interfere with a broad range of human activities in a 

way which degrades public health and welfare. Such activities may 

include: 

 Speech communication in conversation and teaching;  

 Telephone communication; 

 Listening to television and radio;  

 Listening to music;  

 Concentration during mental and physical activities;  

 Relaxation; and  

 Sleep. 

Interference with listening situations can be determined in terms of the 

level of the environmental noise and its characteristics. The amount of 

interference in non-listening situations is often dependent upon factors 

other than the physical characteristics of the noise. These may include 

attitude toward the source of an identifiable noise, familiarity with the 

noise, characteristics of the exposed individual, and the intrusiveness of 

the noise. 

Hearing loss, total or partial, and either permanent or temporary, is a well 

established effect of noise on human health. The primary measure of 

hearing loss is the hearing threshold level - the level of a tone that can 

just be detected by an individual. As a person is exposed to increased 

noise levels, that person may experience a shift in the threshold at which 

sound can be detected.  Exposure to very high noise levels for lengthy 

periods of time can generate threshold shifts, which can be temporary or 

permanent. In general, A-weighted sound levels must exceed 60-80 

decibels before a person will experience temporary threshold shifts. The 
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greater the intensity level above 60-80 decibels and the longer the 

exposure, the greater length of the temporary threshold shift. 

Federal Regulations 

Federal Highway Administration (FHWA). The FHWA has developed 

noise abatement criteria that are used for federally funded roadway 

projects or projects that require federal review. These criteria are 

discussed in detail in Title 23 Part 772 of the Federal Code of Regulations 

(23CFR772). These noise criteria are based on Leq (h) and are 

summarized in Table 8-10. 

Environmental Protection Agency. The EPA has identified the 

relationship between noise levels and human response. The EPA has 

determined that over a 24-hour period, an Leq of 70 dBA will result in some 

hearing loss. Interference with activity and annoyance will not occur if 

exterior levels are maintained at an Leq of 55 dBA and interior levels at or 

below 45 dBA. Although these levels are relevant for planning and design 

and useful for informational purposes, they are not land use planning 

criteria because they do not consider economic cost, technical feasibility, 

or the needs of the community. 

Table 8-10 Noise Abatement Criteria  

Activity Category Design N Description of Activity Category 

 Leq (h) (dBA)  
A 57 (exterior) Lands on which serenity and quiet are of extraordinary significance

B 67 (exterior) Picnic areas, recreation areas, playgrounds, active sports areas 

C 72 (exterior) Developed lands 

D --- Undeveloped lands 

E 52 (interior) Residences, motels, hotels, public meeting rooms, schools, churches, 
libraries, hospitals, and auditoriums. 

Source:  Federal Highway Administration, 1982. 
 
The EPA has set 55 dBA Ldn as the basic goal for residential environments. 

However, other federal agencies, in consideration of their own program 

requirements and goals, as well as difficulty of actually achieving a goal of 

55 dBA Ldn, have generally agreed on the 65 dBA Ldn level as being 

appropriate for residential uses. At 65 dBA Ldn activity interference is kept 

to a minimum, and annoyance levels are still low. It is also a level that can 

realistically be achieved. 

Department of Housing and Urban Development (HUD). HUD was 

established in response to the Urban Development Act of 1965 (Public Law 

90-448). HUD was tasked by the Housing and Urban Development Act of 
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1965 (Public Law 89-117) “to determine feasible methods of reducing the 

economic loss and hardships suffered by homeowners as a result of the 

depreciation in the value of their properties following the construction of 

airports in the vicinity of their homes.” 

HUD first issued formal requirements related specifically to noise in 1971 

(HUD Circular 1390.2). These requirements contained standards for 

exterior noise levels along with policies for approving HUD-supported or 

assisted housing projects in high noise areas. In general, these 

requirements established the following three zones: 

 65 dBA Ldn or less - an acceptable zone where all projects could be 

approved. 

 Exceeding 65 dBA Ldn but not exceeding 75 dBA Ldn - a normally 

unacceptable zone where mitigation measures would be required 

and each project would have to be individually evaluated for 

approval or denial. These measures must provide 5 dBA of 

attenuation above the attenuation provided by standard 

construction required in a 65 to 70 dBA Ldn area and 10 dBA of 

attenuation in a 70 to 75 dBA Ldn area. 

 Exceeding 75 dBA Ldn - an unacceptable zone in which projects 

would not, as a rule, be approved. 

HUD’s regulations do not include interior noise standards. Rather a goal of 

45 dBA Ldn is set forth and attenuation requirements are geared towards 

achieving that goal. HUD assumes that using standard construction 

techniques, any building will provide sufficient attenuation so that if the 

exterior level is 65 dBA Ldn or less, the interior level will be 45 dBA Ldn or 

less. Thus, structural attenuation is assumed at 20 dBA. However HUD 

regulations were promulgated solely for residential development requiring 

government funding and are not related to the operation of schools or 

churches. 

The federal government regulates occupational noise exposure common in 

the workplace through the Occupational Health and Safety Administration 

(OSHA) under the EPA. Noise exposure of this type is dependant on work 

conditions and is addressed through a facility’s or construction contractor’s 

health and safety plan. With the exception of construction workers 

involved in facility construction, occupational noise is irrelevant to this 

study and is not addressed further in this document. 

State Regulations 

California Department of Transportation (Caltrans). Caltrans has 

adopted policy and guidelines relating to traffic noise as outlined in the 
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Trafffic Noise Analysis Protocol (Caltrans 1998b). The noise abatement 

criteria specified in the protocol are the same as those specified by FHWA. 

Governor’s Office of Planning and Research (OPR). OPRhas 

developed guidelines for the preparation of general plans (Office of 

Planning and Research, 1998). The guidelines include land use 

compatibility guidelines for noise exposure. 

Local Regulations 

The California Department of Health Services (DHS) Office of Noise Control 

has studied the correlation of noise levels and their effects on various land 

uses. Land use and noise compatibility criteria for the City have been 

developed from the California Office of Noise Control Land Use 

Compatibility Matrix for Community Noise Exposure. Maximum acceptable 

noise levels for various land uses are shown in Table 8-11. 

Table 8-11 Maximum Acceptable Ambient Noise Exposure 
for Various Land Uses in the City of Lincoln 

Land Use Suggested Maximum Ldn 
Residential – low density 60
Residential – high density 65
Transient lodging 65
Schools, libraries, churches, hospitals 65
Playgrounds, parks 65
Commercial 70
Industrial 75
 
As shown in the table, low-density residential are most sensitive to noise 

intrusion, with noise levels of 60 dBA CNEL and below considered 

“acceptable”. For schools, libraries, churches, hospitals, and parks, 

acceptable noise levels are as high as 65 dBA CNEL. Acceptable noise 

levels for commercial and industrial land uses go up to 70 and 75 dBA 

CNEL, respectively. 

In addition to noise producers, the other major factor in assessing current 

noise conditions is an assessment of sensitive receptors in the City’s 

Planning Area. That is, the impact of a noise from vehicles or a facility 

depends on who is exposed to the noise. Typically, sensitive receptors are 

defined to include residential areas, hospitals, convalescent homes and 

facilities, schools, and other similar land uses. 

8.8.4. Environmental Setting  

The primary noise generators within the City’s Planning Area consist of 

vehicular traffic along SR 65, other local roadways, the Lincoln Regional 

Airport, and the Union Pacific Railroad line. Each of these noise sources is 

described in greater detail below. 
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Traffic Noise    

Roadway and traffic noise are the dominant source of ambient noise in the 

City. The major source of vehicular traffic noise within the City’s Planning 

Area is SR 65 and 193, with the most significant noise levels occurring 

within the existing Central Business District.  

The noise generated from vehicles using roads within the Planning Area is 

governed primarily by the number of vehicles, type of vehicles (mix of 

automobiles, trucks, and other large vehicles), and speed. Sound32 is 

Caltrans' computer implementation of the FHWA Traffic Noise Prediction 

Model (FHWA-RD-77-108). Sound32 and traffic information provided in 

Section 5 "Transportation and Circulation" of this report were used to 

develop baseline traffic noise contours for major roads in the Planning 

Area. Table 8-12 summarizes the daily traffic volumes, the predicted Ldn 

noise level at 100 feet from the roadway centerline, and the distance from 

the roadway centerline to the 60-, 65-, and 70- dB-Ldn contours.  The 

contour levels correspond to the land use compatibility levels specified in 

Table 8-13. Because these calculated contours do not take into account 

shielding caused by local buildings, walls, or topographical features, the 

distances should be considered to be worst-case estimates of noise 

exposure along roadways in the Planning Area. 

Table 8-12 Traffic Noise Levels Along Roadways in the Planning Area 

Roadway/ Segment 

Daily 
Traffic 
Volume 

Ldn @ 
100 feet 

Distance 
(feet) to 70 

Ldn 
Contour 

from 
Roadway 
Centerline 

Distance 
(feet) to 65 

Ldn 
Contour 

from 
Roadway 
Centerline 

Distance 
(feet) to 60 

Ldn 
Contour 

from 
Roadway 
Centerline 

State Route 65 
   Sterling Parkway / Ferrari Ranch Road 28,000 70 100 215 1,000
   Ferrari Ranch Road / First Street 23,000 69 86 185 858
   First Street / SR 193 18,000 64 40 86 398
   7th Street / Gladding Road 16,700 63 34 74 341
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Table 8-13- Community Noise Exposure Ldn or CNEL, Db 

Land Use Category 
Normally 

Acceptable 
Conditionally 

Acceptable 
Normally 

Unacceptable 
Clearly 

Unacceptable 
Residential – Low Density, Single Family, Duplex, 
Mobile Homes 50-60 55-70 70-75 75-85 

Residential – Multi Family 50-65 60-70 70-75 75-85 
Transient Lodging – Motels, Hotels 50-65 60-70 70-80 80-85 
Schools, Libraries, Churches, Hospitals, Nursing 
Homes 50-70 60-70 70-80 80-85 

Auditoriums, Concert Halls, Amphitheatres  50-70  65-85 
Sports Arena, Outdoor Spectator Sports  50-75  70-85 
Playgrounds, Neighborhood Parks 50-70 N/A 67-75 72-85 
Golf Courses, Riding Stables, Water Recreation, 
Cemetaries 50-75 N/A 70-80 80-85 

Office Buildings, Business  Commercial and 
Professional 50-70 67-77 75-85 N/A 

Industrial, Manufacturing Utilities, Agriculture 50-75 70-80 75-85 N/A 
Interpretation 
 
Normally Acceptable – Specified land use is satisfactory, based upon the assumption that any buildings involved are of 
normal conventional construction, without any special noise insulation requirements. 
 
Conditionally Acceptable – New construction or development should be undertaken only after a detailed analysis of the 
noise reduction requirements is made and needed noise insulation features included in the design. Conventional 
construction, but with closed windows and fresh air supply systems or air conditioning will normally suffice. 
 
Normally Unacceptable – New construction or development should generally be discouraged. If new construction or 
development does proceed, a detailed analysis of the noise reduction requirements must be made and needed noise 
insulation features included in the design. 
 
Clearly Unacceptable – New construction or development should generally not be undertaken. 

 
 

Railroad Operations Noise 

Railroad noise within the City results from operations along the UPRR, 

which bisects the existing Planning Area along the west side of SR 65. 

Several factors combine to produce railroad noises, including length of 

train, speed, grade, type of track, number of engines, number of at-grade 

crossings which require horns to be used, and number of trips.  Noise 

contours for the UPRR are provided in Figure 8-5. In developing the noise 

contours, two long-term (24-hour) sound measurements were collected. 

The Ldn from the 24-hour measurements (located south of 1st Street) 

were estimated to be 84 dBA at 35 feet from the center of the railroad. 

This measurement was used to develop railroad noise contours for the 

UPRR from this location because the location appeared to be 

representative of a typical railroad noise source without interference from 

sound reflection. Widely distributed noises, such as a street with moving 

vehicles or a railroad (a “line” source), will typically attenuate (lessen) at a 

rate of 3 to 4.5 dBA per doubling distance from the source, depending on 

existing environmental conditions (i.e., atmospheric conditions and noise 

barriers, either vegetative or manufactured, etc.) (Caltrans 1998).  
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Using the above mentioned reference data, noise level contours were 

estimated from the center line of the railroad. As shown in Figure 8-5, at 

88 feet from the railroad center line, the noise level would be 

approximately 80 dBA. At 275 feet from the railroad center line, the noise 

level would be approximately 75 dBA. At 900 feet from the railroad center 

line, the noise level would be approximately 70 dBA. It should be noted 

that these noise levels do not take into account potential shielding from 

existing buildings, which could increase the rate of attenuation over a 

given distance.         

Airport Noise 

Aircraft noise affecting the City is produced by operations at the existing 

Lincoln Regional Airport. The greatest potential for noise intrusion occurs 

when aircraft land, take off, or run their engines while on the ground. 

There are three primary sources of noise in a jet engine: the exhaust, the 

turbomachinery, and the fan. The noise associated with general aviation 

propeller aircraft (piston and turbo-prop) is produced primarily by the 

propellers and secondarily from the engine and exhaust. 

Airport noise contours for both a base year (2003) and a future year 

(2033) were prepared as part of the 2004 Lincoln Regional Airport Master 

Plan. These contours are identified in Figures 8-6 and 8-7. Currently, all of 

the 65 CNEL contour and a majority of the 60 CNEL contour fall within the 

existing airport property boundary. The 60 CNEL contour extends beyond 

the airport boundary to the northwest and to the south, along the 

extended runway center line. Approximately 17 acres of land (outside the 

ownership of the airport) fall within the 60 CNEL contour. 

Figure 8-7 identifies projected or future airport noise contours. As shown 

in the figure, over 30% of the 60 CNEL extends beyond the airport’s 

property to the north and south. This would affect an estimated 300 acres 

of land within these areas. To a lesser extent, the 65 CNEL contour also 

extends beyond the airport’s boundary and is estimated to affect 

approximately 44 acres of land.  Future airport noise contours are based 

on a projected increase of nearly 106,000 annual operations at the Lincoln 

Regional Airport by the year 2033.        

Existing Noise Levels within the City of Lincoln 

A community noise survey was conducted in January 2003 at 8 locations 

throughout the Planning Area to characterize typical noise levels. 

Instrumentation used for obtaining the measurements was a Metrosonics 

Model db-308 precision integrating sound level meter, which was 

calibrated in the field before use with a Metrosonics CL-304 acoustical 

calibrator.  

Land located within the 
Airport’s compability Zones 
will be subject to the noise 
standards set forth in Table 
2B, in the Airpot Land Use 
Compatibility Plan. 
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  shielding from existing
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Railroad Noise Contours Figure 8-5

Source: GlobeXplorer, 2004; and ESA, 2005
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Back of Figure 8-5
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Back of Figure 8-6
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Back of Figure 8-7 
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The results of the survey are provided in Table 8-14. Each of the 

monitoring positions is identified in Figure 8-8. As shown in the table, 

short-term (approximately 10 minutes) monitoring was conducted at 7 

locations in the Planning Area, with one long-term or 24-hour 

measurement conducted just south of the Lincoln Regional Airport. The 

results of the noise survey indicate that typical noise levels in the areas 

measured range from 50 to 73 dBA. 

Table 8-14 Noise Measurement Results within the City of Lincoln Planning Area 

Location A 

Date of 
Measurement 

Start 
Time 

Length of 
Measurement Leq B Lmax C L(10) D L(90) E 

Site (A1) – SE corner of 
the intersection of 1st and 
R Streets 

1/7/2003 12.01 10-minute 61.0 77.1 63.0 44.6 

Site (A2) – SE corner of 
the intersection of SR 65 
and SR 193 

1/7/2003 12:20 10-minute 73.8 84.7 77.0 64.0 

Site (A3) – SE corner of 
the intersection of SR 193 
and Oak Tree Lane 

1/7/2003 12:55 10-minute 66.9 80.0 71.0 45.0 

Site (A4) – SW corner of 
the intersection of East 
and 12th Streets 

1/7/2003 13:20 10-minute 63.7 77.4 67.0 50.0 

Site (A5) – Virginiaton 
Road 1/7/2003 13:42 10-minute 58.4 75.8 56.0 41.0 

Site (A6) – Rose Bouquet 
Drive (Center of 
Greenway) 

1/7/2003 14:40 10-minute 52.4 72.5 47.0 43.0 

Site (A7) – SW corner of 
the intersection of 
Floradale Way and Taylor 
Circle 

1/7/2003 16:20 10-minute 53.5 71.1 54.0 41.0 

Site (B) – Neighborhood 
Lane (500 south of Lincoln 
Airport) 

1/8/2003 1:00 24-hour 50.5 87.2 F 45.0 41.0 

NOTE:  All measurements are provided in A-weighted decibels (dBA), unless otherwise noted.  
A. Locations of each noise measurement are provided in Figure 8-8.  Measurements were taken at 50 feet or less from 

the centerline of the corresponding roadway.  
B. Equivalent or energy-averaged sound level. 
C. The highest root-mean-square (RMS) sound level measured over a given period of time. 
D.  The noise level that is equaled or exceeded 10 percent of the specified time period.  The L10 is often considered the 

maximum noise level averaged over the specified time period. 
E. The noise level that is equaled or exceeded 90 percent of the specified time period.  The L90 is often considered the 

background noise level averaged over the specified time period. 
F. Note: Lpeak = 121.2 (Defined as the highest noise level logged during the sampling period.) 
Source:  Environmental Science Associates, 2003 
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Back of Figure 8-8 
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 9. Housing
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9 . 1  H o u s i n g  E l e m e n t  
The Housing Element is subject to specific state statutory requirements for 

periodic updates. To meet mandated State timelines, the Housing Element 

was prepared on a separate schedule. The current version was published 

in September 2002, with a final amendment adopted on November 25, 

2003.  To maintain consistency with the rest of the General Plan, the Goals 

and Policies Report contains the goals, policies and program actions 

contained in the adopted Housing Element. Supporting information on 

existing conditions can be found in the complete adopted element, which 

can be found in the General Plan Technical Appendix or can be obtained 

directly from the City of Lincoln Community Development Department.  
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