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CHAPTER VI

SOCTO-ECONOMIC IMPACT

The construction and operation of an electric generating station may
have significant economic and social impact upon the commnity where it is
located. Among the many possible effects usually considered are changes in:

* population, housing and school enrollment
* land use patterns

° transportation and congestion

* income, employment, and business activity
local government spending and tax revenues

For convenience, these effects are usually divided into changes
affecting the social and economic functions of the private sector and changes
affecting tax revenues and the demand for services in the public sector.

The socio—economic effects of power plant construction stem from the
rapid increase in population resulting from a sudden increase in the local
work force during plant construction. The influx of workers who relocate
within the area, as well ag commuters, can potentially create demands that
exceed the capacity of the public and pPrivate services, facilities, markets,
and institutions -- the local social and economic infrastructure -- which
serve a given community, county, or region. The magnitude of these social
and economic effects depends on several factors, pParticularly the size of
the construction project, the size and diversity of the economic base of the
local economy, and the infrastructure of the local community. Jurisdictionms
with a large and well developed economic base are generally more able to
meet the service, employment, and economic requirements of major construction
Projects more readily than jurisdictions lacking this asset.

The most recent major power plant construction project in a rural
Maryland community was Calvert Cliffs (completed in 1975). Some preliminary
data about the socio-economic effects of this pProject has been released (1,2)
and the results from a more comprehensive study will be available in 1982.
These studies showed the need for a means of predicting impacts on the pre-
domirantly rural communities which are the proposed sites for future power
plants in Maryland. Consequently the Maryland Power Plant Siting Program
(PPSP) supported the development of a socio-economic impact assessment model
(3). This model, which was subsequently computerized (4), was first applied
as part of the Eastern Shore Power Plant Siting Study which evaluated four
sites potentially suitable for fossil and nuclear power plant development on
the Eastern Shore ot Maryland (5). An estimate of the socio-economic impacts
that would result if these sites were developed for power plant use were
described in the 1978 Cumulative Environmental Impact Report.

Most recently, this model has been used to estimate the social and
economic effects of the expansion of the existing Vienna gemerating station
by Delmarva Power and Light Company (DP&L). DP&L has applied for a Certifi-
cate of Public Convenience and Necessity to construct a 500 MW coal-fired
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generating unit, Vienna Unit 9. Because the application included the option
of constructing capacity of up to 600 MW, social and economic impact studies
of the Vienna expansion were based on a 600 MW plant design.

The Vienna analysis provides the most recent data illustrating the
potential effects of power plant development within Maryland. The results of
this analysis are presented here as an illustration of typical socio—economic
effects. This analysis is particularly significant since the Vienmna location
is typical of the rural Maryland setting where future power plant development
ig most likely to occur.

A, Employment, Population, Housing and Fiscal Effects

The magnitude of socio-economic effect is determined by a variety of
very specific factors, including:

* the size of the plant under comstruction and its design,
both of which influence labor force size

* the location of the plant site with respect to the nearest
major cities, which influences the proportion of the work
force that commtes rather than becomes immigrant

* the size and economic base of the local communities, which
influence the extent to which local municipal and county
governments experience increased revenues due to increased
local business activity.

The driving force for socio~economic effects is the large labor force
necessary for the construction of a modern power plant. It has been esti-
mated that at the peak of comstruction activity, some 3,200 workers would be
involved in the construction of a two-umit, 2,400-MW nuclear power plant (5).
At the peak, the work force for a single unit, 600 MW station has been esti-
mated to be approximately 1,000 workers (6).

While comstruction goes on, these workers purchase goods and services
from the local retail economy, increasing local business retail activity.
This, in turn, leads to increased wholesale business activity. The result is
an increase in local income and employment. It is the sum of these employ-
ment gains (direct construction labor plus the additional employment induced
by the increase in local business activity) that is the principle driving
force for the local effects which occur during the construction phase.

The scale of the effects that these employment changes have on local
social and economic conditions depends primarily on two factors: the ability
of the local region or county to provide workers from its own population, and
the ability of the local community to absorb the new workers who decide to
move in during the construction period. These factors are a function of the
existing population base and the size and economic integratiom of the local
economy.
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Most of the rural counties of the State are located within a relatively
short distance (measured in driving time) from the more populous counties and
larger metropolitan areas. As a result, even in these rural counties, many
of the more severe social and economic effects that may result from large
construction projects are mitigated by the relative proximity to large labor
force concentrations and urbam centers.

Vienna Study

The analysis of the proposed Vienna Unit 9 provides an indication of the
scale of the impacts which are likely to result from the construction of what
is by current standards a smaller size generating statiom in a rural, non-
suburban Maryland county. In order to understand the impacts of development
on a rural economy in Maryland, it is necessary to understand the economic
structure of the local community. Because the town of Vienna is located on
the border between Dorchester and Wicomico Counties, it is likely that the
presence of two urban centers, Cambridge and Salisbury, will serve to buffer
adverse impacts because of their relatively well-developed economic base and
infrastructure. At the same time, the presence of these cities is likely to
improve the ability of the area’s economy to obtain maximum benefit from
power plant development.

Vienna is almost exactly equidistant from Cambridge (1980 population:
11,703) and Salisbury (1980 population: 16,429) both of which are 16 miles
from the town. The town of Hurlock, approximately 10 miles to the north, is
the closest moderately sized community (1980 population: 1,690). The Vienna
Unit 9 site is immediately north of the existing Delmarva Power and Light
Company (DP&L) plant on the north side of the community of Vienna.

Land use and development trends in the vicinity of the Vienna site are
typical of many portions of rural Maryland. There have been almost no new
homes built within the town of Vienna and its immediate environs during the
1970”"s. Commercial and industrial development has also been minimal during
this period. The market for residential development in the area is quite
limited, and the lack of vacant land within the town, problems of failing
septic systems, and the reluctance of surrounding property owners (primarily
farmers) to develop their property have all contributed to the lack of

development (7).

Most of the adverse socio-economic effects of power plant development
result from the influx of a large construction work force. These effects are
usually largest when the number of workers who move into the local area
during the construction period represents a significant proportion of the
local population. In the case of the Vienna plant, most workers would be
hired from outside of the immediate Dorchester — Wicomico County area because
the local labor force does not contain a large enough pool of workers with
the appropriate heavy construction skills.

DP&L has provided estimates of the number of workers required to con-
struct and operate the Vienna plant as shown in Table VI~l. The comstruction
of a 600 MW unit at Vienna is estimated to require a maximum of 1,005 workers
at the peak of the five year construction period. Of those workers, most are
expected to be hired from outside the local economy, only 12.5 percent of the
peak work force would come from the Dorchester - Wicomico labor force. Some
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of these "outside hires" are expected to relocate to the general vicinity of
the construction site. Approximately 30 percent of the workers who do
relocate are projected to move into Dorchester County.

TABLE VI-1
Workers Required to Construct And Operate Proposed
Vienna Power Plant

1983-1988
Qutside Local Total
Year Hires Hires Hires

Construction Period

1983 37 29 86
1984 468 121 589
1985 879 126 1005
1986 737 98 835
1987 348 96 444

Operating Period
1988l 30 70 100

lpirst full year following start of plant operations. The number of
workers required to operate Vienna 9 is expected to remain constant at the
1988 level during the life of the plant.
Data from Reference 8.

The total number of jobs likely to be generated in the local economy by
the Vienna power plant is shown in Table VI-2. Approximately 300 county
residents are expected to be employed by DP&L and local employers on or off
the construction site during the peak comnstruction year. This effect on
employment is likely to be well within the ability of the local ecomomy to
absorb. This estimate represents only 2 percent of the employed Dorchester
County work force and 20 percent of the total umemployed labor pool in 1977.
Although some of these jobs would be filled by workers shifting from their
existing occupations to higher paying jobs at the construction site or in the
local area, the number of these workers is likely to be too small to
adversely affect the labor supply of existing firms.

The workers who gain employment on or off the construction site as a
result of the Vienna power plant construction and who relocate into
Dorchester County are not expected to have a significant impact on county
population, housing demand, or schools. County population at the time of
peak construction activity is expected to increase by approximately 130
people, with an increase in school population of approximately 30 students.
The total population increase translates to an increase in housing demand of
less than 50 units at peak. This additional demand for housing represents
only 14 percent of the 350 housing vacancies that are currently projected as
the number of units available for rent or sale in 1985 in the absence of
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TABLE VI-2

Jobs Generated by Vienna Power Plant in Dorchester County
Direct and Secondary

1983-1988

At Construction Site

County Secondarz

Year Residents Immigrants1 Subtotal Jobs< Total
Construction Period

1983 13 2 15 24 39

1984 55 21 76 136 212

1985 57 55 112 247 359

1986 &4 37 81 112 193

1987 43 13 56 21 77
Operating Period

19883 32 9 41 3 A

lNumber of workers hired from outside the local area who reside in
Dorchester County as of the given year. Excludes employees who stay in
motels during the week and commute to their homes on weekends.

Zpilled by county residents.

3First full year following start ot plant operations. The number of
jobs generated by the power plant is expected to decline to 41 by 1990 and
then stabilize for the remainder of the operating period.

Data from Reference 6.
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power plant construction. Sufficient rental units of all types are projected
to be available to meet this demand. The additional demand of 50 units in a
county of the size of Dorchester is not expected to have a significant effect
on the local housing market other than to reduce the average monthly housing
vacancy rate. These effects are summarized in Table VI-3,

The increase in the number of workers during the construction phase will
result in an increase in the demand for public services. This increase stems
in part from the variety of services, such as police and fire, required by
the total incresase in work force, including commuters. Most of this increase
comes from those workers who move into the county and make use of schools,
fire and police protection, water and sewage treatment, social services and
general public administrative functions.

In response to this increased demand for services, local govermments
have several options available. Public officials may choose to maintain
services at the existing per capita level, which would require increasing the
local government budget in proportion to the population increase. Alterna-
tively, recognizing the short-term nature of the increase, public officials
may permit the per capita level of services to decline by not expanding them
in proportion to the population change. At the limit, services may not be
expanded at all. Because the population increases and increased service
requirements that do occur are likely to be relatively small and of short-
term duration, local officials have frequently found it unnecessary to
greatly expand services and budgets.

Balanced against this demand for services is an increase in revenues.
Before the plant comes onr line, increased housing prices, new construction of
houses, increased local income and business activity will all increase tax
revenues. After the plant begins to operate, the county receives revenues
from property and capital taxes of the plant.

Table VI-4 summarizes the fiscal effects on several jurisdictions during
plant construction and operation. The estimates are based on the assumption
that average per capita services are maintained by increased provision of
services and represent additional local tax revenues and public expenditures
which result from power plant development.

It is seen that throughout the construction period, neither the local
municipality of Vienna nor the City of Cambridge (the county seat) are likely
to experience significant fiscal effects, and that throughout the period
additional tax revenues from construction-related economic activity will more
than offset any additional expenditures. Throughout the comstruction period,
Dorchester county government is expected to experience am increase in reve-
nues which exceeds projected increases in expenditures,

Table VI-4 also shows the expected total revenues and total expenditures
during the operating period. The net fiscal effect on Vienna and Cambridge
during the plant”s operating years is expected to be neutral. However, in
the case of Dorchester County, the fiscal impact of the operation of Vienna 9
is likely to be substantial, approximately $4.8 million annually in 1978
dollars. That revenue represents approximately 400 percent of the County’s
Fiscal Year 1981 budget, and is an understatement of the fiscal effect due to
the use of 1978 dollar estimates for revenues. These revenues stem largely
from the property taxes paid by the utility.
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TABLE VI-3

Total Housing Demand Population and School Children
from Proposed Vienna Power Plant Estimated by Year

1983-1988
Additional School Children
Immigrating Housing Cumulative Grade High

Year Workers Demand Population School School College Total

Construction Period
1983 2 2 5 1 0 0 1
1984 21 19 58 7 3 1 11
1985 55 48 151 19 8 2 29
1986 37 33 103 13 5 1 20
1987 13 11 35 4 2 0 7

Operating Period
1988! 9 8 25 3 1 0 5

leirst full year following start of plant operatioms. Total housing
demand, population and school children during 1989 and the remainder of the
operating period are expected to remain constant at 1988 levels.

Data from Reference 6.
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In Wicomico County only the city of Salisbury is expected to experience
a construction period deficit. That deficit is likely to be very small, and
is subsequently offset by small operating surpluses.

Table VI-4
Net Fiscal Impacts for
Plant at Vienna

Total During Yearly Total
Jurisdiction Construction During Operation
Dorchester Co. $ 261,600 $4,840,700
Cambridge 15,000 1,700
Vienna 700 500
Wicomico Co. 114,000 27,000
Salisbury (-6,300) 3,500
State of Maryland 3,320,500 461,500

Data from Reference 6.

Eastern_Shore Study

Local fiscal effects of power plant construction are strongly affected
by local tax rates. As a result, these effects vary from locality to
locality. The variability in these effects can best be illustrated from data
prepared for an evaluation of four alternative power plant locations on
Maryland”s Eastern Shore. These results are summarized in Table VI-5 which
show the fiscal effects of the construction of a plant with a peak work force
of 3,200 workers.

The variations that exists between counties are the result of dif-
ferences in the various tax rates and in the extent to which workers move
into the county and provide increased tax revenues through increased property
values and taxes, increased sales taxes, and business taxes. Dorchester and
Wicomico Counties, which experience the largest absolute increase in popula-
tion, and which alsc have more extensively developed infrastructures,
experience a balanced flow of revenues and expenditures. The other counties
and all of the cities (which experience much of the population impacts but
less of the revenue benefits because of plant location) experience deficits
throughout the construction phase.

As seen in Table VI-5, the county deficits are signficiant, but are
manageable in size. In the case of three of the four cities, however, the
deficits are of very substantial proportions. Those municipal deficits would
require either outside assistance, local tax inreases, or potentially signi-~
ficant reductions in the per capita level of services provided. At both the
county and municipal levels, service reductions or tax increases may aggra-
vate the congestion, housing and other difficulties experienced during con-

struction.
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Table VI-5

Projected Fiscal Impacts of
2400 MW Power Plant Development,
Various Jurisdictions, Peak Con?tsuction Year
and Operating Period a

(1977 Dollars)(b)

Peak Construction Year Deficit as Operating
Total Total Surplus Z of Period

Jurisdiction  Revenues _Expenditures (Deficit) Revenues (¢ Revenues

Kent County $735,600 $912,700 $(177,100) 4.0% $36,000,000
Chestertown 50,100 84,700 (34,600) 13.8%

Queen Annes 565,200 650,100 (84,900) 1.9% 27,000,000
Centreville 24,500 46,400 (21,900} 21.3%

Dorchester 1,010,000 982,900 27,100 - 40,000,000
Cambridge 189,800 329,000 (139,200) 13.3%

Wicomico 1,116,800 1,088,800 28,000 - 28,000,000
Salisbury 113,700 195,800 (82,100) 2,92

(a) This study was dome for a two unit 2400 MW nuclear plant. No nuclear
plant is under consideration for the Eastern Shore. The socio-economic
impacts do not depend on the type of plant, therefore the study is
representative of any plant requiring the stated labor force.

(b) Rounded to nearest $100.

(¢) Deficit shown as percentage of total local revenues, including power
plant-induced revenues.

Data from Reference 5.
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B. Coal Transportation Effects

DP&L’s 600 MW Vienna Unit 9 would use 1.5 million toms of coal a year at
an annual capacity factor of 68 percent. On a weekly basis, coal consumption
would range between 28,800 and 42,300 tons at 68 and 100 percent capacity
factors, respectively. For coal shipped by rail, DP&L expects to rely
largely on 100 car unit trains with a capacity of 100 tons of coal per car.
On this basis there would be between 2.9 and 4.2 unit trains per week
traveling each way to maintain the coal supplies. There would be at least
15,000 coal cars a year traveling over the Delmarva rail system each way. By
comparison, approximately 1,000 carloads are expected on the Dorchester seg-
ment of the Cambridge to Seaford line in Fiscal Year 1980.

There are two positive effects on the Eastern Shore economy resulting
from a decision to tramsport coal to Vienna by rail: an improvement in rail
service due to the upgrading of track conditioms in order to serve the heavy
loads of coal trains, and long~term assurance that rail operatioms would be
profitable along the applicable branch rail lines. The possibility that rail
service might be abandoned would therefore be reduced.

More efficient rail service and reduced travel time between the Eastern
Shore and potential markets for local industries could allow rail users to
compete in more distant markets and/or improve local profit margins. Im
addition firms considering the Eastern Shore as a possible location would
find the area more attractive with improved rail service. Although the
quality of rail service is only one of the many factors a firm would consider
in making a locational choice, industries dependent on shipping bulk goods
long distances would weigh this factor highly.

If the Vienna site is approved for the power plant and coal is trans-
ported by rail, the incentive to maintain rail service on the entire
Cambridge to Seaford line would be even stronger than it has been. This
could prevent rail abandomment of the Cambridge segment of the line, and
could have a significant effect on the Dorchester and Caroline County
economies.

In a period of failing local rail service through many areas of
Maryland, the impact of improved rail service to present and potential future
users can be an important economic benefit from the development of a coal-
fired power plant.

There is also a potentially adverse impact of coal shipment by rail:
the inconvenience which results from traffic crossings and local noise. Both
effects are determined by site-specific comditioms.

At Vienna, trains would cross a number of highways at grade at
relatively slow speed, causing periodic delays for cars, trucks and other
highway users. The amount of delay is dependent on the train speeds, which
in turn are controlled by the quality of the track and roadbed. Specific
plans for upgrading the Cambridge to Seaford line have not yet been formu-
lated. It appears reasonable to assume, however, that the line would be

upgraded to Class II standards, allowing a speed of 25 mph. On that basis,
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the 100 car unit trains, which would be approximately 5,000 feet long, would
take between 2 and 3 minutes to cross an intersection., Warning devices and
driver hesitation would increase the delays somewhat, perhaps up to 4
minutes. It is possible that the trains would travel more slowly, particu-
larly through towns such as Hurlock. If the trains travel at only 5 wmph,
they would take between 11 and 12 minutes to cross an intersection. Adding
delay time may increase this period to about 13 minutes.

C. Traffic Congestion Effects

Increased numbers of resident and commuting workers to a power plant
site during the construction period frequently produce traffic congestion.
The impact on traffic conditions is a function of the increase in the number
of commuters and the available carrying capacity of the relevant local trans-—
poration routes. Because the severity of traffic congestion is likely to be
dictated by local conditions it is not possible to reach a general conclusion
about the extent to which traffic congestion durimg plant comstruction can be
mitigated. With adequate advance planning, severe congestion problems that
result from existing bottlenecks can be eliminated by altering highway im-
provement schedules. Congestion resulting from construction period over-
crowding of otherwise adequate roads and bridges may be reduced by adjusting
work schedules and traffic flow patterns. The extent to which mitigation
measures will succeed in reducing traffic congestion depends on the ability
to make the appropriate long-range planning decisions.

Vienna Study

Traffic impacts for the Vienna site were examined in detail for the 1985
peak construction year (6). This analysis revealed that the highway level of
service on the two lane segment of U.S. Route 50 in the Vienna area will be
unacceptable in 1985 even without the incremental effect of commuting con-—
struction workers. The incremental impact of commuting construction workers
would increase traffic congestion on this highway segment, particularly for
the highway west of the interchange at Route 331. However, plans by the State
Highway Administration (SHA) to comstruct a northern bypass around Vienna to
reduce traffic flow through the town will reduce or eliminate this problem.

Traffic impacts at the U. S. Route 50-Route 331 intersection at Vienna
were also examined for 1985. This analysis revealed that the incremental
traffic resulting from the commuting construction workers would result in an
unacceptable level of highway service through this intersection during the
summer months. As part of its review of the Vienna plant, SHA proposed high-~
way improvements at the intersection to minimize backups and the potential
for intersection related accidents. These improvements are estimated to cost
$120,000 in 1980 dollars and would normally be paid for by the utility, and
would greatly reduce the projected congestion problems.

Other Studies

The study of four Eastern Shore counties estimated (3) that the increase
in the number of commuters coming into the counties ranged from 103 percent
(2,524) to 664 percent (3,101). The county receiving the largest increase
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(relative and absolute) in the number of commuters was the least likely to
experience significant traffic congestion because of the capacity of the
major roads leading to the area. For each of the other three counties, signi-
ficant traffic congestion was projected to occur at particular points. Those
congestion points were all located at two-lane bridges crossing rivers in the
area. In each case, the congestion point had been previously identified by
the Maryland Department of Transportation in its long-range plan.

In the case of Calvert Cliffs, a traffic increase of an estimated 1,200
vehicles was experienced during the morning shift. That increase represented
150 percent of the hourly capacity per lame of the major two-lane road used
to reach the plant, resulting in significant rush hour congestion (1).

D. Cumulative Local Tax Revenues from Marvyland Electric Utilities

Once a power plant comes on line, the local county government receives a
significant increase in tax revenue from the utility. The revenues received
by local governments once a plant begins to operate provide new flexibility
in the optioms availabe to the locality, including capital improvements,
improvement of the local housing stock, expansion of social service activi-
ties, and reductions in tax rates. Table VI-5 provided estimates of tax
receipts projected for four Eastern Shore counties during the construction
and operation of a new power plant. The variation in the tax receipts during
the operating period is largely the result of differemces in tax rates among
the counties. However, in all cases the increase im tax receipts after the
plant comes on line is substantial.

Due to very high capital cost of modern base-load units, tax receipts
from these facilities tend to be substantial. Tax revenues received from a
power plant can dwarf other revenues and expenses in the budget of a rural
county. It is not uncommon in such cases for the county to reduce tax rates
significantly, which has the effect of reducing power plant tax revenues as
well. The rate reductions have cccurred in Calvert County as a result of the
tax revenues received form the Calvert Cliffs nuclear plant (2}.

Table VI-6 gives the revenues received by all Maryland counties from
electric utlities and also indicates the size of the revenue increase rela-
tive to the county budgets. These tax payments vary substantially, and
depend largely on the size, age, and fuel type of the facilities owmed by
utilities in each county, as well as on local tax rates. The presence of
power plants in Anne Arundel, Baltimore, Calvert, Montgomery, and Prince
George s Counties and in Baltimore City are evident in the tax receipts of
these counties. The impact of a large facility on the budget of a largely
rural county is most evident in Calvert County. However, even the presence of
an older plant in a rural county has some impact, as may be seen in the cases
of Charles and Dorchester Counties.
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CHAPTER VII

NOISE IMPACT

An evaluation of the impact of a power plant includes an evaluation of
noise (1). This evaluation will typically consist of the following steps:
* Identification of the noise sources of the facility and a description
of the nature of the emissions,
Analysis of noise propagation to off-site areas,
Evaluation of already existing noise (ambient noise) in off-site
areas,
Evaluation of the effects of the intruding noise on people,
Consideration of constraints and mitigation if necessary.

Noise can be described either by spectrum components or overall energy
levels. The more complete description is by spectrum components in which
sound energy is quantified at different frequencies. This is an important
method of characterizing sound since the human ear has a sensitivity which
varies markedly with frequency. Propagation characteristics are also
frequency dependent. fypically, a spectrum description will use nine
separate octave bands,” centered at intervils betweer 31 and 8000 Hz. The
sound energy is reported in decibels (dB).

The individual octave bands are weighted according to the frequency
sensitivity of the human ear. An overall sound level, described as the
“A-weighted sound pressure level", reported in units of dBA can be obtained.
Table VII-1 lists several common sources of noise in terms of their overall
dBA levels.

Since many noise sources fluctuate over time, statistical descriptions
of the A-weighted sound can be defined. The following descriptors are
frequently used:

Loq (equivalent sound level), is the A-weighted sound pressure level
averaged over a 24-hour period,

Lin (day/night sound level), is the dBA sound level averaged over a
24-hour period, but where the noise levels between the hours from 10
PM to 7 AM are treated as if they were 10 dB greater than the actual
level,

lon octave is a doubling of frequency. An octave band amalyzer will add up
all the energy that exists in a particular band of frequencies that is one

octave wide.

2A decibel description of sound energy needs to state a unit of reference.
For acoustics, as applied to noise and human hearing, the referemce (zero dB)
is approiimately the quietest sound a person with good hearing can hear

(20 pN/m“). The decibel is a logarithmic unit, an increase of 3 dB corre-
sponds to a doubling of the energy level.
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TABLE VII-1.
Typical A-Weighted Sound Levels Measured with a Sound-Level Meter

DECIBELS
140
50 HP Siren (100')
130
Jet Takeoff (200')
120
Riveting machine 110
: 100
Textile Weaving Plant
Subway Train (20')
90 Boiler Room
Pneusmatic Drill (50')
80 Inside Sport Car (50 MPH)
Freight Train (100')
Vacuum Cleaner (10') 70
Speech (1')
Near Freeway (Auto Traffic)
60 Large Store
Large Transformer (200') Private Business Office
50
Average Residence
40 Nightime Residential areas
Soft whisper (5')
30
20
10
Threshold 0f Hearing 0

Note: These values are taken from the literature. Sound-level measurements
give only part of the information usually necessary to handle noise problems,
and are often supplemented by analysis of the noise spectra.
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Ligs Lggs Lgg are dBA sound levels that are exceeded for 10, 50, and 90
percent of the time, respectively.

A. Noise Sources

Major power plant noise sources can usually be categorized as follows:

The primary generating facility, comsisting of turbines, generators,
and associated equipment,

Cooling towers (natural or mechanical draft),

Coal handling machinery, comsisting of bulldozers, conveyors, and
crushers,

Large vehicles (trucks and trains).

The first category, the primary generating facility, contaims a multi-
tude of individual noise sources, such as fans, furnaces, turbines, gene-
rators, outdoor paging systems, etc.

Cooling towers can also be a significant source of noise from a power
plant. Natural draft cooling tower noise is produced by the sound of falling
water, a mechanical draft tower generate additional fan noise. Fan noise
generally dominates the noise spectrum for frequencies below 2000 Hz, while
water noise dominate above. Table VII-2 lists octave band and dBA levels for
noise measured at various points surrounding several plants. Five plants
are listed ranging from a small diesel plant (48 MW) to a large nuclear plant
(1645 MW). The lowest noise emissions was from the nuclear facility. The
small diesel plant produced noise levels comparable to the largest coal-fired
plant. The noise from such a small plant, when propagated to neighboring
areas, can actually be more significant than that from a larger facility,
because of the relatively small land area often allocated to a small
facility.

In addition to the broad band noise sources discussed above, discrete
tones must also be considered. A discrete tone results from concentration of
sound energy into a narrow band of frequencies. For a given amount of
energy, a discrete tone is more noticeable than broadband noise. Because a
relatively small addition of energy in the form of a discrete tone can in-
crease the annoyance value of a noise, noise regulations often require a 5 dB
lower noise level if prominent discrete tones are contained in the intruding
noise.

Noise emissions from most power plants do contain discrete tomes,
usually related to the rotation rates of large generating machinery. However,
with one exception, past studies did not find discrete tones strong enough to
increase the annoyance potential of the noise emissioms.
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B. Noise Propagation

Calculations are required to determine the noise levels that will be
propagated from a noise source to off-site areas. In this process, it is
pecessary to consider the following points:

« geometric spreading (the dilution of sound energy as it propagates
away from a source);

- atmospheric absorption (the loss of sound emergy as it is converted
into heat in the air);

absorption by vegetation (usually trees);

obstruction by barriers (terrain or buildings which block the line-of-
sight path between the source and listener).

The overall noise_ is the sum of the noise energy propagated from each source
to a given point.

These calculations must be performed for numerous points surrounding the
plant. The results can be summarized in terms of dBA contours, i.e., the
line which connects points which have equal dBA levels. Figures VII-1 and
VII-2 show examples of dBA contours for two typical facilities. Figure VII-l
refers to a coal burning facility comsisting of an existing 550 MW plant and
two proposed 850 MW units. Figure VII-2 applies to a diesel generating
facility consisting of eight units, each of 6 MW capacity. The effect of
shielding by trees is included. As mentioned earlier, the small diesel
facility propagates considerably more noise beyond the plant site boundaries
than the large coal-fired facility.

C. Effects of Noise on People

Several indices may be examined to determine how people will be affected
by intruding noise. One such method correlates mnoise levels to various
social/physiological functioms; i.e.,

» actions taken by citizens, such as formal complaints or lawsuits,
- people's responses on social survey questionaires,

« interference with understanding of speech,
* interference with sleep.

Figure VII-3 shows an example of an evaluation procedure documented by
the U.S. Environmental Protection Agency (EPA) in which the intruding noise
is correlated with observed community actions. Table VII-3 shows a number of
correction factors in the EPA method which account for conditions that could
make a given problem more or less sensitive compared with a base-case. 1In

1Tt is not correct to add dBA levels arithmetically when computing the com-
bined noise from several sources. For example, two sources each at 50 4BA
would have a combined level of 53 dBA.
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Fig. VII-2 Noise Contours Calculated for Diesel Plant
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