
r7 The city/county can prohibit
energy facilities over which it has
jurisdiction that will interfere with
the migration of species of local,
state or national interest unless
appropriate mitigation is imple-
mented . In other facilities, such
,interference of migration should be
avoided.

TYPES OF MITIGATION
MEASURES TO REDUCE IMPACTS

The three primary mitigation
choices are avoidance by alterna-
tive site selection, on-site mitiga-
tion, and off-site mitigation .

o

	

Avoidance or alternative site
selection usually means locating
the energy facility in an area that
does not include areas of critical
environmental concern or sensitive
species habitat, but can also mean
changing the facility footprint .

o

	

On-site mitigation may include
employee environmental aware-
ness training, protection of on-site
habitats, revegetation with native
species, and facility or transmission
line reconfiguration to reduce
impacts.

o Off-site mitigation usually en-
tails purchase of replacement
habitat when avoidance and/or on-
site mitigation is not sufficient.
When off-site habitat is directly
purchased, an adequate endow-
ment is required to properly man-
age the replacement habitat in per-
petuity. The amount of replace-
ment habitat and the size of the
endowment required will vary de-
pending on the species affected
and the specific habitat lost.

Examples of specific mitigation
measures are provided in the box
on page 5.2.6 .

ADDITIONAL IMPLEMENTATION
IDEAS

The following ideas can be used
for the implementation ofgeneral
plan policies . Any of the ideas
used should, of course, be consis-
tent with the entire general plan .

o Ensure that the developer con-
sults with the California Depart-
ment of Fish and Game and/or
United States Fish and Wildlife
Service for all projects that may
impact sensitive biological re-
sources to help to determine
which mitigation measures are
recommended.

n Schedule construction to the
time ofyear that is least disruptive
to sensitive biological resources in
the area.

o Use as a permit condition that a
hydroelectric facility temporarily
cease or reduce operations that
could disrupt the migration of
threatened, or endangered species,
or economically important species.
Consideration of migration routes
during the planning phase for
facility location can eliminate the
need for this .

o Consider requiring the burial of
pipelines in known migration
routes of biologically sensitive, or
commercially or recreationally
important land species.

o Consider requiring that electric
distribution lines, over which the
local government has legal juris-
diction in areas known to have
large birds of prey, be buried or
built to specifications that elimi-
nate the risk ofelectrocution.
Bury the distribution lines up to
the substation may he another
feasible option .

o In sensitive biological resource
areas, consider requiring the use
of helicopters for construction and
maintenance of facilities that do
not require frequent access .

r7 Implement a program to block
access to and revegetate, or re-
move, temporary construction
roads, and gate and lock per-
manent access roads.

o Prohibit the storage and hand-
ling of hazardous materials within
a designated safe distance from
sensitive species habitat, or other
areas of critical environmental
concern.

o Consider requiring that energy
facility discharges that meet the
requirements of National Pollutant
Discharge Elimination System
(NPDES) permits do not adversely
affect biological resources .

o Develop a native plant reveg-
etation program in areas where
natural revegetation may be too
slow to prevent adverse impacts .
Consultation with a knowledgeable
restoration ecologist may be
necessary to develop and imple-
ment a program to ensure that an
area disturbed by an energy facility
is revegetated with appropriate
species using the best available
techniques to maximize success.



Ensure that the project is
provided an adequate source of
water that does not adversely
impact biological resources
located in the area of the water
supply-

10 Consider requiring a specific
plan to mitigate impacts to vernal
pools, wetlands, and other areas of
critical environmental concern if
total avoidance is not possible .
Mitigation may include the pur-
chase and/or construction of
compensation habitat . (See box on
Handling Facility Discharges on
the page 5 .2.7 .)

o Develop a specific mitigation `
monitoring plan when avoidance
of the habitat of sensitive species is'
not feasible . The plan should
identify how existing habitat will
be protected, how and where new
habitat will be provided to mitigate
impacts to the existing habitat, how
selected species will be encour-
aged to use the alternate habitat, a
description of monitoring methods
and frequency, and a definition of
the criteria for successful mitiga-
tion . The plan should also describe
the remedial measures to be imple-
mented if any of the mitigation
measures are deemed unsuccessful .

CASE STUDIES

Colusa County's Transmission Line
Element includes policies for the
protection of sensitive species and
habitat. The element includes
policies to :

" Avoid areas with soil and water
conditions favorable for the
sustenance of rare and en-
dangered species .

" Avoid corridors which disrupt
the nests of birds of prey and
which create the potential for
power line/bird electrocutions (if

avoiding these corridors is not
possible, provide perching sites
on some of the power line
towers) .

" Map and inventory the habitat
for sensitive species in the county
to ensure their protection .

" Use helicopters to construct
towers, string conductors, and
perform maintenance activities in
areas of extreme slopes and
erosion hazards to minimize
habitat disturbance .

" Require implementation of re-
vegetation plans using species
native to the site .

" Restrict public access to tem-
porary and permanent roads
serving transmission lines .

" Remove access roads where
possible .

Contact., Colusa County Planning
and Building Department, 220 12th
Street, Colusa, CA 95932, .
(916) 458-8877 .

Lassen County has included in its
1993 Energy Demerit a policy
requiring consultation with and
consideration of biological recom-
mendations made by resource
protection agencies, including the
California Department of Fish and
Game and the United States Fish
and Wildlife Service . The element
also includes policies and imple-
mentation measures regarding the
use of native plant species during
revegetation and a program to
determine the success of revegeta-
tion efforts .
Contact: Lassen County Depart-
ment of Community Development,
707 Nevada Street, Susanville, CA
96130, (916) 251-8269,
FAX : (916) 251-8373 .

Mono County's Conservation/Open
Space Element contains policies
related to the migration of deer, a
recreationally important species .
The element requires a site-specific
deer study performed by a recog-
nized deer biologist for projects
with the potential to impact iden-
tified deer habitats, including mi-
gration corridors and winter range .
Based upon deer study results, pro-
jects may be required to be modi-
fied or redesigned . The element
also limits development in riparian
areas and wetland zones . The
county levies a developer mitiga-
tion fee to be used to enhance
habitat elsewhere when mitigation
measures on the site cannot reduce
impacts to an acceptable level .
Contact. Scott Burns, Mono
County Planning Department, P.O .
Box 8, Bridgeport, CA 93517, (619)
932-5217, FAX : (619) 932-7145 .

Alameda County has participated
with Solano and Contra Costa
Counties in the "Tri-County Wind
Energy Mitigation Compliance
Monitoring Program," funded in
part with a $30 per wind turbine
per year developer compliance fee .
The purpose of this program is to
revise land use policies to coordi-
nate and supplement existing
county plans, ordinances, and use
permit conditions to protect en-
dangered species and reduce or
avoid other environmental impacts
of wind farm development .

The county conducts ongoing five
year reviews of all wind develop-
ment operating permits, and im-
poses new conditions as its experi-
ence develops with the technology .
Site restoration is required for wind
farms that do not produce electric-
ity for one year, or where more than
50 percent of the turbines are
actively being removed or in
disrepair, and that do not have a
demonstrated plan to restore the
equipment to a productive operat-



ing condition . Part of the devel-
oper compliance fee is used for an
escrow account for abandoned
wind generators .
Contact., Steve Richards, Zoning
Administrator, Alameda County
Planning Department, 399
Elmhurst Street, Hayward, CA
94544, (510) 670-5400,
FAX : (510) 785-8793 .

INFORMATION RESOURCES

The California Department of Fish
and Game (CDFG) has developed
the "California Natural Diversity
Data Base." It is a sophisticated
statewide geographic information
system with current, very specific
location and ecological informa-
tion for California's rarest and most
endangered species and rare
natural communities. Hard copy
data base reports and map overlays
(any scale) are available. A menu-
driven data base version called
Rarefind is also available .
Contact: California Natural
Diversity Data Base Information
Services Coordinator, California
Department of Fish and Game,
1220 "S" Street, Sacramento, CA
95814, (916) 327-5960 .

CDFG,has also developed the
Wildlife Relationships Program
which offers a great deal of life
history, distribution and habitat
information on California's endan-
gered and common wildlife
species . This information is avail-
able from a menu-driven data base,
and a three volume set of books
entitled California's Wildlife.
Contact: Wildlife Habitat Relation-
ships Program Coordinator,
California Department of Fish and
Game, 1701 Nimbus Road, Suite
D, Rancho Cordova, CA 95670,
(916) 355-0124 .

The California Native Plant
Society's Inventory ofRare and
Endangered Vascular Plants of
California is an excellent source of
location information (county and
quadrangle), status (federal, State
and California Native Plant Soci-
ety), life form, phenology, and
taxonomic information for
California's many sensitive native
plants . New editions are published
approximately every four years . In
addition, a menu-driven, data base
version of the California Native
Plant Society's Inventory is
available .
Contact., California Native Plant
Society, 1722 "J" Street, Sacra-
mento, CA 95814, (916) 324-3816
or (916) 447-2677 .

In addition, the California Energy
Commission has worked with
Alameda, Contra Costa, and Solano
Counties, and the wind energy in-
dustry to study the effects of wind
turbines on migratory birds . The
Wind Turbine Effects on Avian
Activity, Habitat Use & Mortality in
Altamont Pass & Solano County
Wind Resource Areas 1989-1991,
Final Report 1992, available from
the Energy Commission, describes
the results of the study and suggests
mitigation measuresto reduce
avian mortality .
Contact: California Energy Com-
mission, Publications Office, 1516
Ninth Street, Sacramento, CA
95814, (916) 654-5200,
FAX: (916) 654-4288 .

RELATED CHAPTERSIISSUES

" Energy Facility Planning
(Chapter 3)

" Energy Facility Permitting
(Chapter 4)

" Air Quality (Chapter 5 .1)

" Water Use and Quality
(Chapter 5.4)

" Visual and Noise Impacts
(Chapter 5 .5)



ENERGYAWARE
PLANNING GUIDE: ENERGY FACILITIES

CHAPTER 5 .3 : HAZARDOUS MATERIALS
HANDLING AND STORAGE

INTRODUCTION

The potential for accidental release
of hazardous materials exists
during the construction, operation,
and closure of many types of
energy facilities . Accidents not
only result in public health haz-
ards, but can also cause large
economic loss to the involved
businesses, costs to local govern-
ment for emergency-related
services, and a loss of public
confidence in local government
planning . Additionally, significant
economic impacts to the commu-
nity can result from accidents
involving hazardous materials .

Although many of the laws-regard-
ing the management of hazardous
materials were promulgated at the
federal or state levels of govern
ment, it is often local governments
that are ultimately responsible for
implementing and enforcing such
laws. (See the Regulatory Environ-
ment box on page 5 .3 .4) There-
fore, local governments should be
familiar with policies and proce-
dures that ensure proper hazardous
materials handling at facilities
under theirjurisdiction . Working

with and providing advance
guidance to prospective energy
project developers will also result
in a more efficient, effective, and
expeditious permitting process
which will benefit both the local
community and the developer/
applicant .

. . . local

governments will
benefit from policies
and procedures that
ensure proper
hazardous materials
handling ., .59

It is important for any agency
issuing construction and/or opera-
tion permits for energy facilities to
identify:

" The types of hazardous mate-
rials that may be used or stored
at such facilities, or transported
to or from them

" The hazardous properties of
such material

" The quantities of hazardous
materials

" The potential impact on
surrounding populations

" Safe handling, storage and
transportation procedures

" Less hazardous alternative
materials that may be available

While it would be difficult to list all
the potentially hazardous materials
that may be associated with energy
facilities, this chapter identifies
some of the more common materi-
als in use and some less hazardous
alternative materials that can often
be substituted . (See the box on
page 5.3 .3 .)

WHAT ARE HAZARDOUS
MATERIALS?

Materials are hazardous if they
have the potential to cause injury
to life and/or damage to property
and the environment. Acutely
hazardous materials (also called
extremely hazardous in federal
legislation) have the potential to
cause serious toxic effects as a
result of short exposure periods .
Hazardous and acutely hazardous
materials possess at least one of the
following properties : toxicity,
flammability, corrosivity or reactiv-
ity .

o Toxic materials have harmful
effects on human health or the
environment .

o Flammable materials are
those that are easily combustible,
with a flash point equal to or less
than 140 degrees Fahrenheit .



o Corrosive materials have a
pH less than or equal to 2 or
greater than 12 .5 . They dissolve
some materials or burn skin and
are toxic if vaporized .

o Reactive materials are those
that are unstable or undergo rapid
or violent chemical reaction with
water or other materials .

Both the state and federal govern-
ment have created various lists of
hazardous and acutely (or ex-
tremely) hazardous materials that
define the substances subject to
various regulations . The state list
of acutely hazardous materials and
the federal list of extremely hazard-
ous materials are identical (See
Code of Federal Regulations, Vol
40, Part 355 ; California Code of
Regulations, Title 22, Article 9) .

HOW ARE HAZARDOUS
MATERIALS USED IN ENERGY

FACILTTIES?

The hazardous materials used at an
energy facility are dependent on
the type of facility and the specific
technologies utilized . There are,
however, several operations
common to most types of energy
facilities that typically use hazard-
ous materials . These operations
include the consumption of fuel,
the control of emissions, water
treatment, generator cooling, and
the transfer of heat.

o Consumption of Fuel . The type
of fuel used in an energy facility
may be hazardous . Fuels such as
natural gas, propane, refinery gas,
hydrogen, and light fuel oil can be
flammable and/or explosive when
not properly contained, while fuels
such as coal, coke, biomass, and
municipal solid waste are less
flammable and pose less risk of
explosion . Many facilities which
typically use less hazardous fuels
will often need to utilize backup or

supplemental fuels which do pose
a hazard .

	

Other energy facilities,
such as hydroelectric plants and
wind turbines do not utilize
combustible fuels at all .

o Emissions Control . Energy
facilities involving combustion of
fuels usually require emissions
control . The extent of controls
used is dependent on the fuel and
the combustion pollutants pro-
duced. The use of high sulfur fuels
can require extensive sulfur and

"Human error is the
most common cause
ofaccidental release
ofhazardous
materials. Human
error'may be
involved in the
design, operation, or
management ofa
facility.119

particulate removal systems in
addition to controls for nitrogen
oxides (NOx) . Sulfur removal
systems often produce hydrogen
sulfide (H2S) as an intermediate
product . In some facilities sulfur
control can be achieved without
producing H2S .

Natural gas-fired facilities require
less control than facilities using
high-sulfur fuel, but may involve
the use of anhydrous ammonia,

which is a hazardous material, to
control NOx emissions . A release
of either anhydrous ammonia or
H2S can pose a significant risk to
public health . Aqueous ammonia,
on the other hand, may be substi-
tuted for anhydrous ammonia .
Nonhazardous urea-based com-
pounds may be substituted for
ammonia compounds in some
cases .

Facilities which produce energy
from municipal solid waste often
require extensive control of acid
gases in addition to many of the
controls described above . Such
controls typically require the use of
both strong caustics and acids .

o Water Treatment . Energy
facilities often use water for a
variety of purposes such as steam
production, cooling, and water
injection for NOx control . Water
treatment requirements vary,
dependent upon its uses and the
quality of water available, The
water treatment chemicals of
choice are often hazardous materi-
als, such as chlorine, hydrazine,
strong acids, and strong caustics .
Accidental release or inadvertent
mixing of these materials can pose
a significant risk to public health .

o Generator Cooling . Some large
electrical generators require the use
of hydrogen to cool the conductors
in the rotor. Hydrogen is the only
material that is technically feasible
for use in this application . The
risks associated with hydrogen,
especially fire and explosion, in-
crease with the amount of hydro-
gen present . To reduce risks, on-
site generation of hydrogen, and its
immediate use, is preferred over
storage of large amounts for use
over time .
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THEREGULATORY ENVIRONMENT

FOR HAZARDOUS MATERIALS HANDLING

The Superfund Amendments and Reauthorization Act of 1986 (SARA) established a nationwide emergency
planning and response program and required reporting for businesses that handle significant quantities of
hazardous or acutely (or extremely) hazardous materials . This measure also requires states to implement a
comprehensive system to inform federal and local government agencies and the public when significant
amounts of acutely hazardous materials are stored or handled at a facility . California has implemented
much of SARA in the California Health & Safety Code and has also enacted other laws as shown below .

Federal

" Superfund Amendments and
Reauthorization Act 1986 (SARA)

" List of hazardous materials

" List of extremely hazardous materials
with threshold amounts requiring a RMPP
(Risk Management and Prevention Program)

" State and local emergency response plans

State

" CEQA Guidelines for significant impact:
If a project creates a potential public health
hazard or involves the use, production or
disposal of materials which pose a hazard to
people or animal or plant populations in the
area affected

" Process Safety Management Program .
from Cal-OSHA

" Toxic emissions inventory to local air district

" Business Plan and RMPP subject to
local approval

" Storage & handling of hazardous materials
requirements

" SB 1082 requires a "Unified Program" be im-
plemented by counties by 111196 (See box
on the following page.)



In Heat Transfer . Some innovative
energy production facilities utilize
heat transfer fluids other than water
(which is used in conventional
facilities) . An example is the use of
biphenyl-diphenyl oxide as a heat
transfer fluid in solar thermal
facilities . This heat transfer fluid is
a hazardous material which can
pose a public health risk if acciden-
tally released . The hazards associ-
ated with this material are normally
compounded by the supplemental
heating of the fluid in a gas-fired
heater .

o Boiler Cleaning. Cleaning of
scale deposits from the inside of
heat transfer equipment often
requires the use of strong acids .
Hydrochloric acid is typically used .
Release of hydrochloric acid or

inadvertent mixing with other
incompatible material can pose a
significant public health risk . In
some cases alternative materials
can be used to reduce such risk .
However, acids have been used in
industry'for many years and their
safe handling and storage are
common practice .

WHAT CAUSES ACCIDENTAL
RELEASE?

The following three general types
of causal factors are associated
with accidental release of hazard-
ous materials :

o Equipment failure refers to a
spontaneous failure without an
external event, negligent mainte-
nance, or operation outside of

designed limits . Equipment failure
is rare for new equipment that is
designed and maintained to current
standards. Design codes are
regularly updated as equipment
failures occur . Ensuring that
current standards are used for a
proposed energy facility should
greatly reduce this risk .

In External forces that can cause
the accidental release of hazardous
materials include fires, earth-
quakes, explosions, and collisions .
Facility design and strategic
location of hazardous materials can
reduce the risk of accidental
release due to these causes . Care-
ful routing and management of
vehicles that transport hazardous
materials into or out of the facility
may also reduce this risk .

Pfv . C 0 gtPN7

SENATE BILL 1082
(Statutes of 1993, Chapter 418)
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o Human error is the most com-
mon cause of accidental release of
hazardous materials . Human error
may be involved in the design,
operation, or management of a
facility . The most important factor
affecting the potential for human
errors is the effectiveness of safety
management practices at the
facility . A safety management plan
for hazardous materials should be
required of every facility using
hazardous materials . This plan can
be based on the guidance provided
by the American Institute of
Chemical Engineers (AIChE) in
Technical Guidance for Manage-
ment of Chemical Process Safety.
Additional guidance is provided in
documents prepared by the
California Occupational Safety and
Health Administration supporting
the new regulations regarding
process safety management (PSM)
programs . (See the INFORMA-
TION RESOURCES section .)

WHAT FACTORS AFFECT THE
POTENTIAL FOR IMPACTSFOR
HAZARDOUS MATERIALS?

The factors that can affect the
potential for impact of accidental
releases of hazardous materials are
typically site-specific . Some are
subject to change over the project's
life (e.g ., the proximity and extent
of population around the project) .
They include :

1) The quantity of the material
on-site

2) The degree of toxicity or po-
tential hazard under the pro-
posed conditions of use and
storage

3) External hazards associated
with the project site

4) The distance to the nearest
public receptor

5) The sensitivity of the
receptors

6) Site-specific meteorological
conditions

THRESHOLD OF SIGNIFICANCE:
ENERGY COMMISSION STAFF APPROACH

7) On-site and off-site emer-
gency response capability

8) The extent and sensitivity
of environmentally sensitive
-resources around the proposed
site

Once information regarding these
factors is available, modeling can
be performed to determine the
potential for impacts associated
with all plausible release scenarios
including the worst case scenario .
The worst case would include the
largest possible release under the
least favorable meteorological
conditions . Once the modeling is
done, the agency and project
proponent can develop methods
for avoiding or mitigating such
impacts to an acceptable level of
risk as defined by the local govern-
ment .

WHAT IS THE LOCAL
GOVERNMENT ROLE?

Local governments, through their
air quality, police, fire, and health
departments, have the primary
jurisdiction and responsibility for
enforcement of applicable laws,
implementation of state laws re-
quiring emergency response
planning, and ensuring the ad-
equacy of hazardous materials
management at facilities within
theirjurisdiction . They may also
have responsibility as a CEQA lead
agency for the permitting of some
energy facility projects that use
hazardous materials . Local
governments may, therefore, need
to develop their own policies and
criteria for evaluating the risks
associated with hazardous materi-
als utilized in energy projects .

Either the local fire, public health,
or emergency services department
is usually designated the adminis-
tering agency responsible for im-
plementing regulations requiring



preparation of business plans and
Risk Management and Prevention
Programs (RMPPs) . The Governor's
Office of Emergency Services has
developed a guidebook to help
local government agencies develop
requirements for RMPPs. Some
communities have developed their
own guidebooks for businesses to
use when writing a RMPP. (See the
INFORMATION RESOURCES
section .)

The administering agency should
be consulted in the early design
stage of a project, when making
structural changes is easiest and
least costly . To involve it after a
facility is built may require expen-
sive and time-consuming engineer-
ing changes to satisfy its safety
requirements . It may be desirable
to have a representative from the
administering agency in the plan-
ning department (at least part-time)
for this purpose .

New state requirements for the
consolidation of six existing
programs are under one Certified
Unified Program Agency (CUPA) .
(See the box, Senate Bill 1082 on
page 5.3 .5 .)

LOCAL GOVERNMENTS
ESTABLISH FRAMEWORK FOR
REVIEWS OF RISK

Local governments which permit
energy facilities that handle haz-
ardous or acutely hazardous mat-
erials may establish a framework to
evaluate the significance of poten-
tial risks associated with their use .
In other words, local governments'
can decide what constitutes a
significant impact and at what
point the risk of that potential
significant impact will suggest the
need for additional mitigation .
Having such a framework already
in place can provide a consistent
and fair permitting process for all
project developers .

WHAT ARE BUSINESS PLANS AND
RISK MANAGEMENT AND
PREVENTION PROGRAMS
(RMPPs)?

California law requires that a
Business Plan be prepared for any
proposed facility using reportable
quantities of hazardous materials to
protect public health and welfare
by reducing the risk associated
with the release of hazardous
materials . If threshold quantities of
acutely hazardous materials are
involved, the administering agency
may require an RMPP. Project
developers are responsible for the
preparation of Business Plans and
RMPPs. These plans are subject to
approval by local administering
agencies.

A Business Plan is required to in-
clude a description of equipment,
an inventory of hazardous materi-
als, and a description of the
location and use of all hazardous
materials at the facility .

	

It is
usually based on detailed design
information and is prepared after
the final design of a project has

been completed . The information
in a Business Plan is necessary to
protect the individuals responding
to an incident, such as a fire, that
involves the release, or potential
release, of hazardous materials .

A Risk Management and Preven-
tion Program (RMPP) is a facility's
program for minimizing the risk of
accidental release of acutely
hazardous materials . It may be
required of facilities handling
acutely hazardous materials in
amounts greater, than or equal to
threshold quantities established by
the US-EPA (Title 40, Code of
Federal Regulations part 355,
App.A) . In addition to the informa-
tion contained in a Business Plan, a
RMPP must also provide an
analysis of potential avenues of
accidental release of the acutely
hazardous materials at the facility
and an analysis of the potential off-
site impacts that could be associ-
ated with plausible release sce-
narios . According to the California
Office of Emergency Services, a
RMPP should include documenta-
tion of.,



" A safety review of design for
new and existing equipment

" A safety evaluation of stand-
ard operating procedures

" A review of equipment
reliability

" Preventive maintenance
procedures

" A risk assessment for failure
of specific pieces of equip-
ment or operating alternatives

" Emergency response planning

" Internal or external auditing
procedures to ensure that safety
programs and safety engineering
controls are being executed as
planned .

WHAT IS A PROCESS SAFETY
MANAGEMENT (PSM) PROGRAM?

Cal-OSHA requires that businesses
that use highly hazardous chemi-
cals have a Process Safety Manage-
ment (PSM) program . A PSM is the
proactive, rather than reactive,
identification, evaluation and
prevention of chemical releases
that could occur as a result of
failures in processes, procedures or
equipment . Employers are re-
quired to develop within their
workforce the necessary expertise,
experience,judgment and initiative
to properly implement and main-
tain an effective PSM program .
Employer evaluation of process
safety was required to begin in
1994 and be completed by 1997 .
Employers who merge the two sets
of requirements for RMPPs and
PSMs will better assure compliance
with each . (See the Cal-OSHA
Guidelines box on page 5 .3.7 .)

HOWCAN COMMUNITIES
BALANCE RISK?

Even with application of all feasible
mitigation, a project may still pose
a significant risk . Such projects
should not be rejected solely on
the basis of such risk . Permitting
agencies should first determine
what public service is provided by
the project. Public service can be
more than the production of energy
alone. When evaluating the
acceptability of the risk associated
with such projects it is also impor-
tant to analyze the, risks associated
with its alternatives, including no
project.

For example, a waste-to-energy
project that burns municipal solid
waste will have air quality impacts
but may also reduce the need for
landfill wastes, thereby eliminating
environmental threats associated
with landfilling, .including the
release of toxic gases and methane
into the atmosphere and ground-
water contamination .

This risk comparison must also
reflect the need to provide the
public with an adequate and
reliable energy supply . Energy
Commission staff are available to
help local governments in conduct-
ing these evaluations .

HOWCAN COMMUNITIES
REDUCE RISK?

There are four general strategies
that can be employed to minimize
the risks associated with hazardous
materials used at energy facilities.
The best way to reduce risk is to
use all four strategies to the extent
feasible . These strategies should
be employed in the following
order based on their reliability in
reducing risk :

" Substitution of alternative, less
hazardous materials

" Use of engineered controls

" Use of administrative
controls to reduce human error

" Emergency response planning

In some cases, it may also be
feasible to site facilities that must
utilize hazardous materials in
remote areas . While such remote
siting reduces the risk to the public,
it does little to protect workers,
reduce the potential for economic
loss, or reduce liability.

	

It should
also be noted that future encroach-
ment may occur in such areas
unless buffer zones are perma-
nently established through the
purchase of adjacent lands . This
type of mitigation can require the
purchase of large tracts of land to
be effective, since some types of
hazardous materials releases can
result in significant impacts at large
distances from the point of release .
Thus, this type of strategy is less
effective in addressing the overall
potential for injury and other forms
of loss and should be restricted to
those facilities that must use the
most hazardous types of materials .

o Material Substitution . The most
certain way to reduce risk from
hazardous materials is to substitute
less hazardous materials where
possible . For example, anhydrous
ammonia is a substance often used
in power production facilities to
control nitrogen oxides . It is
acutely toxic and is commonly
stored as a liquefied gas at high
pressure, thereby posing a high risk
ofa large accidental release and
subsequent public health impacts .
Aqueous ammonia, which is much
less volatile, can be used as a
substitute in many applications .
(On the following page see the
section "An Example of Risk
Reduction Strategies : Using
Aqueous Ammonia.")
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Urea-based compounds that can be
used with selective non-catalytic
reduction (SNCR) systems pose a
much lower health risk, no fire
hazard, no reactivity hazard, and
are therefore inherently safer than
ammonia compounds . Currently
only about 20 percent of power
plants operating in California are
candidates for SNCR systems due to
the temperature range in which
these compounds are effective .
However, many of this 20 percent
are smaller power plants that local
government agencies permit. A
non-ammonia compound is in the
development and testing stage for
use in selective catalytic reduction
(SCR) systems and will probably be
available in the near future .

Substituting less hazardous materi-
als speeds the permitting process
and may eliminate the need for
preparation of a RMPP. Use of
such materials may also reduce the
costs of storage and handling
facilities and liability insurance and
the likelihood of lawsuits . These'
factors may more than offset the
additional cost typically associated
with use of a less hazardous
material .

There may be cases where use of a
less hazardous substitute may not
be technically feasible, or where
the project proponent may be able
to provide adequate assurances that
the risk of using a more hazardous
material can be reduced to an
acceptable level. Local govern-
ments should be prepared to
evaluate each facility based on the
merits of the individual permit
application .

o Engineered Controls . Engi-
neered controls are design features
or equipment which are specifically
undertaken to reduce the risk
associated with hazardous materials
storage, handling, or use . Examples
of such controls include use of

increased safety margins in
structural design storage vessels,
pressure relief valves, fire protec-
tion systems, vent scrubbers,
excess flow controls, additional
instrumentation, automatic
shutdown systems, spill contain-
ment systems, etc .

Implementation of effective
engineered controls can greatly
reduce the risk of equipment
failure and accidental releases of
hazardous materials . Incorpora-

64Having specific
policies and
ordinances in place
allows both the
developer and permit
agencies to know the
specific requirements
for an energy facility
before expensive
facility design plans

'' are completed. . :')

tion of such controls is common in
modern design codes . As a result,
equipment failure is rare for new
equipment that is designed and
maintained to current standards .
Design codes are regularly up-
dated as equipment failures occur .
Ensuring that current standards are
used for a proposed energy facility
should greatly reduce the risk
associated with equipment failure .

o Administrative Controls .
Administrative controls are usually
the only way to address the cause
of most accidents (human error) .
Administrative controls may
include employee training in the
proper handling and storage of
hazardous materials, or the use of
checklists . Business Plans, RMPPs,
and process safety management
(PSM) programs can and should be
used as a method to require
accountability for hazardous
materials management . Local
administering agencies can care-
fully review these plans before they
are approved and provide regular
inspections on-site to ensure
compliance . Providing effective
review and enforcement of hazard-
ous materials handling require-
ments can result in significant costs
to local government. The city/
county may want to consider a
mechanism to recover such costs
from hazardous materials handlers .

l7 Emergency Response Plans .
The final risk reduction strategy
should be an emergency response
plan . Facilities using hazardous
materials are responsible for
developing their own emergency
response strategy. Facilities must
document their emergency re-
sponse plans in their Business Plan
or RMPP. Such plans should be
developed in close cooperation
with local emergency response
authorities .

AN EXAMPLE OF RISK
REDUCTION STRATEGIES: USING
AQUEOUS AMMONIA

Power plants located in air quality
non-attainment areas for ozone
must use a NOx control system .
Two processes are typically used to
control NOx : selective catalytic
reduction (SCR), and selective non-
catalytic reduction (SNCR) . Each
introduces an agent into the pro-



cess that reduces NOx back into
nitrogen and oxygen. SCR systems
presently can use some form of
ammonia as the reducing agent.
SNCR systems and systems that are
hybrids of the two can use a urea-
based compound or aqueous
ammonia.

Anhydrous ammonia is often the
material of choice for use in NOx
control systems. It is, however, an
extremely hazardous material that
is stored under high pressure as a
liquefied gas. It has the potential to
be released in a catastrophic
manner due to the pressure needed
for storage, and can travel signifi-
cant distances resulting in off-site
fatalities and serious injury .

Aqueous ammonia is a substitute
for anhydrous ammonia . It is
bound to water and is released
from a spill by evaporation from
the spill surface. Since the release
rate for evaporation is much slower

than for a pressurized release, the
degree of potential exposure
resulting from an aqueous ammo-
nia spill is greatly reduced .

Providing a catch basin in the area
where transfers occur limits the
area affected by an accidental spill
and reduces the surface area
available for evaporation. If the
catch basin has a floating surface
cover of polystyrene foam balls, the
evaporation rate will be further
reduced.

Implementation of an effective
hazardous materials safety manage-
ment plan, including training in
proper handling procedures, and
an emergency response plan will
further reduce the possibility of an
accidental spill and any resultant
health damage .

The graph below is a visual repre-
sentation of the decreasing risk of
the above risk reduction strategies .

DECREASE THE RISK USING SEVERAL RISK
REDUCTION STRATEGIES

POTENTIAL RISK

Significant
Off-site
Fatalities

Major Off-site
Irritation &
On site
Casualties

Low Off-site
Consequences,
Worker Impacts

No Effects
Off-site and
Low Probability
of Impacts on
Workers

Anhydrous
Ammonia

Aqueous Catch
Ammonia Basin

Floating Mgmt Emergency
Cover

	

Plan

	

Resp Plan

Note: The above graph is used for illustration purposes only and is not meant to be
an exact representation of the relationships involved.

HOWCANPOLICIES AND
PROGRAMS RELATED TO FACILITY
DESIGN SPEED PERMITTING?

Having specific policies and
ordinances in place allows both the
developer and permit agencies to
know the specific requirements for
an energy facility before expensive
facility design plans are completed
and eliminates time-consuming re-
submittals. Providing standard
conditions of use for particular
types of energy facilities, or for
facilities using particular hazardous
materials, will reduce the time
needed to permit a facility and
provide consistent regulation of
hazardous materials. (See Chapter
4 regarding the use of pre-applica-
tion meetings .)

HOWCAN LOCAL
GOVERNMENTS COVER
ADMINISTRATIVE COSTS?

Options are available to local
governments to recoup at least
some of the costs of reviewing
technical documents, and monitor-
ing and enforcing hazardous
materials regulations . First, the
permit fees collected by a local
agency can and should reflect the
costs that arecommonly associated
with review and approval . Any
ongoing monitoring costs can be
part of the yearly permit fee
structure.

Second, fines may be a source of
recovery . For example, the Safe
Drinking Water and Toxics En-
forcement Act allows county health
officials and police agencies that
assist in the enforcement process to
receive 25 percent of the fines that
are collected, in addition to the 25
percent that district and city
attorneys receive for use in funding
enforcement activities.



Third, cost recovery ordinances
may be adopted to allow the
recovery of the costs of abating or
cleaning up hazardous materials
that are unlawfully released,
discharged, or,deposited upon or
into any property or facility within
that city or county . Costs may be
collected for direct out-of-pocket
city or county expenses, for the cost
of city or county personnel in-

	

,
volved in a corrective action, and
for work contracted .by the city or
county . The costs may be recov-
ered from whomever negligently or'
willfully caused the pollution,
whomever owned or possessed the
hazardous substance (regardless of
fault), and whomever owned or
possessed the container holding the
hazardous material when it spilled .
(See the CASE STUDIES section of
this chapter.)

ECONOMIC CONSIDERATIONS

Unfortunately, the avoided costs
from accident prevention become
evident only when an accident
actually occurs . The costs associ-
ated with accidental releases of
hazardous materials can be very
substantial and may not be limited
to the direct cost of damages .
Accidental releases can also result
in plant downtime, permitting .
delays, restricted output, equipment
repair, loss of markets, loss of .
public acceptance and confidence,
and increased insurance costs
(F . Lees, 1992) .

A major cost often associated with
an accidental release that results in
public impact is the loss of public
confidence in the permitting
agency's ability to protect them
from similar events at other facili-
ties . Such a lack of public confi-
dence can result in reduced
development opportunities and
significant economic impacts on
the entire community .

GENERAL PLAN IDEAS

The following are ideas which can
be incorporated into general plan
policy language providing they are
consistent with goals adopted in
the general plan . As is true for any
adopted general plan language, if
the city or county does not actually
implement the language, any
action taken by the local govern-
ment to authorize a project would
be subject to challenge based on
the lack of implementation of the
general plan .

o The city/county can establish
buffer zones around sensitive
receptors such as schools, hospi-
tals, and residences which exclude
energy facilities that use hazardous
or acutely hazardous materials in
quantities that pose a significant
risk .

The city/county can require that
any potential for significant hazard-
ous materials' impacts on public
health or safety be minimized to
the maximum extent feasible .

	

This
is a CEQA requirement .) This
should include using state-of-the-
art equipment and mitigation

measures that reduce the probabil-
ity of impacts to a level of insignifi-
cance. The extent of mitigation
should be based on technical
feasibility and the cost of mitigation
measures . Project productivity and
profitability can be secondary
considerations in reducing the risk
of significant public health impacts .
The preferred order of risk reduc-
tion strategies is :

" Material substitution

" Engineered controls

" Administrative controls, and

" Emergency response plans .

o The city/county can develop a
process to . ensure accountability for
facility safety management plans
that in turn require early review
and approval of such plans, and
regular periodic inspections at all
facilities that handle hazardous
materials .

o The city/county can develop a
process to coordinate hazardous
materials management activities
with otherjurisdictions in the area .

IMPLEMENTATION IDEAS

The following ideas can be used
for the implementation of general
plan policies . Any of the ideas
used should, of course, be consis-
tent with the entire general plan .

o Develop a framework to
evaluate the significance of risks
related to hazardous materials for
the purpose of implementing
policies and ordinances . The
framework may include the basis of
what constitutes a significant im-
pact .
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o Schedule a pre-application
meeting with the energy project
proponent and ail interested local,
state and federal agencies . The
purpose of the meeting is to pro-
vide the developer with early
feedback on the proposal, includ-
ing the possible issues that may
need to be addressed and mitiga-
tion measures that may be
required . (See Chapter 4 for further
information .)

o Revise zoning ordinances to
reflect siting policies regarding
energy facilities that use hazardous
materials . Designate adequate
industrially zoned land for energy
facilities away from sensitive
receptors such as schools, hospi-
tals, parks, and residential areas .

17

	

Require that the facility devel-
opers identify in the application
the quantity and type of hazardous
materials to be used at any pro-
posed energy facility.

17 Consider requiring the use of
less hazardous substances, when
technically feasible, in place of
acutely hazardous materials in
energy facilities . A variance from
this requirement may be granted if
the project proponent can demon-
strate to the satisfaction of the city/
county that the risk associated with
use of the acutely hazardous
material can be reduced to an
acceptable level .

o

	

Consider requiring that all
equipment at energy facilities
meet current industry standards .

o Develop standard conditions of
use for permitting various energy
facilities or for the hazardous
materials used by them.

o

	

Develop design guidelines for
handling and storage areas for
hazardous materials, if it is not
technically feasible to replace them
with less hazardous substances,
based on the recommendations set
forth in the Uniform Fire Code,
Article 80 .

o

	

Consider developing a fee
structure to pay for plan, review
and enforcement activities .

17 Develop Risk Management and
Prevention Program guidelines .
(The Governor's Office of Emer-
gency Services has created a
guidebook to help communities
develop their own guidelines based
on the requirements of the law.)

o Create a hazardous materials
management coordinating com-
mittee composed of members from
the following departments : plan-
ning, building, fire, police, health,
emergency services, public works,
sewage and water treatment, pur-
chasing, city/county attorney, city
manager, and air pollution control
district . Coordinating committees
can promote information sharing,
streamline permitting, educate staff,
coordinate emergency response
efforts, and facilitate law enforce-
ment .

o Create an interjurisdictional
hazardous materials management
committee with other governments
in the area . The committee should
be composed of members from the
following departments from the
variousjurisdictions: planning,
building, fire, police, health,
emergency services, public works,
sewage and water treatment, pur-
chasing, the city/county attorney,
the city manager, and the local air
district .

o Establish cost recovery ordi-
nances . Include the cost of
application evaluation, as well as
monitoring services and cost of
clean-up in the event of a release,
as part of the permit fee structure .

CASE STUDIES

Contra Costa County and Los
Angeles County have developed
Risk Management & Prevention
Program (RMPP) guidelines for
businesses handling acutely
hazardous materials . The guide-
lines detail the requirements for the
RMPP and the associated technical
studies (Hazard & Operability
Studies, Off-Site Consequence
Analysis, and Seismic Studies) .
Contact : Sandra Hollenbeck,
Contra Costa County Health Ser-
vices, Environmental Division,
4333 Pacheco Blvd, Martinez, CA
94553-2295, (510) 646-2286 .
Contact : Barbara Eu, Los Angeles
County Fire Department, Hazard-
ous Materials Division, 5825
Richenbacker Road, City of Com-
merce, CA 90040, (213) 720-5186 .

The City of Irvine has assigned a
representative from the Fire Depart-
ment to spend part of his time in
the Planning Department . This
staff person performs plan review
and answers applicant questions .
The Fire Department representative
has recently been indispensable as
a resource when the City has made
land use compatibility decisions
involving hazardous materials .
Contact: Bob Storchheim, City of
Irvine, Planning Department, P.O .
Box 19575, Irvine, CA 92713,
(714) 724-6453 .

The City of Modesto has had a cost
recovery ordinance for hazardous
materials cleanup and wastes or
materials abatement since 1982 .
As required by law, responsible
parties (persons who intentionally
or negligently caused hazardous



materials to be deposited onto
property or into the atmosphere
within the City) are billed for
cleanup activities . Normal fire
suppression activities are separated
from those spent abating a hazard-
ous materials portion of an inci-
dent . Department costs billed
include labor, fringe benefits,
equipment use, and indirect costs .

Modesto has been able to success-
fully recover costs under the ordin-
ance . The ordinance has also
reduced the number of hazardous
materials releases . Repeated
releases of anhydrous ammonia
from the pressure relief system on
an ammonia storage vessel at an
energy facility caused complaints
from neighbors . An emergency
team was dispatched and the
facility was billed .

	

After a few
such incidences, the facility
installed a vent scrubbing system to
capture material vented .
Contact: Blair Bradley, City of
Modesto Fire Department, P.O .
Box 642, Modesto, CA 95353,
(209) 572-9512.

INFORMATION RESOURCES

Local Administering Agencies can
provide local government permit-
ting agencies and developers with
the information they require to
satisfy Business Plan and RMPP
requirements . Administering
Agencies should be involved from .
the start with the permitting of an
energy facility in order to insure
that risks from hazardous materials .
will be adequately mitigated, and
to reduce the time and cost of
permitting by providing developers
with requirements in the early
design stage .
Contact: Your local administering
agency, usually the fire, public
health, or emergency services
department.

Governor's Office of Emergency
Services has developed two docu-
ments to aid local agencies dealing
with hazardous materials .

	

Guid-
ance for the Preparation of a RMPP
serves as a resource to administer-
ing agencies in developing report-
ing requirements for facilities .
Communities can also use it to
develop their own RMPP guide
lines .

	

The Hazardous Material
Incident . Contingency Plan de-
scribes the state's hazardous mat-
erials emergency response organi-
zation and the relationship of the
state to local, federal, volunteer
and private organizations . This
plan may be used by local govern-
ments to clarify their roles and
relationships concerning hazardous
material emergencies .
Contact. Governor's Office of
Emergency Services, 2800
Meadowview Road, Sacramento,
CA 95832, (916) 262-1750.

Cal-OSHA has guidelines for
process safety (PSM) management
programs to prevent releases of
hazardous chemicals . The U.S .
Department of Labor has the
pamphlet Process Safety Manage-
ment (OSHA 3731-1993) which
summarizes the OSHA (PSM)
standard .
Contact: Cal-OSHA, 455 Golden
Gate Avenue, Room 5246, San
Francisco, CA 94102,
(415) 703-4050 .

The U.S . Environmental Protection
Agency, Department of Transpor-
tation, and Federal Emergency
Management Authority have de-
veloped two guidebooks on
hazards analysis . The Technical
Guidance for Hazards Analysis
provides technical assistance to
local emergency planning depart-
ments to assess the lethal hazards
related to potential airborne
releases of extremely hazardous
substances. The guide can assist
local planners in :

- Conducting hazards analyses

" Providing community
awareness

- Promoting consistency among
local emergency plans

The Handbook ofChemical
Hazard Analysis Procedure ex-
pands on the above guidebook by
including information for explo-
sive, flammable, reactive and
otherwise dangerous chemicals .
Contact: Karen Sundheim, US
Environmental Protection Agency
Library, Region IX, 75 Hawthorne
Street, San Francisco, CA 94105-
3901, (415) 744-1508 .

The Local Government Commis-
sion is a nonprofit, nonpartisan,
membership organization for local
officials, city and county staff, and
other interested individuals . It has
the following materials related to
local government management of
hazardous materials : Government
Coordination at the Local Level:
Creating Internal and Interjuris-
dictional Coordinating Committees;
and Cost Recovery : Making Pol-
luters Pay for Cleanup.
Contact: Publications, Local
Government Commission, 1414 K
Street, Suite 250, Sacramento, CA
95814, (916) 448-1198 .

The Center for Chemical Process
Safety of the American Institute of
Chemical Engineers has developed
guidebooks for the use, storage and
handling of hazardous materials .
Titles include : Guidelines for
Technical Management of Chemi-
cal Process Safety, Guidelines for
Chemical Process Quantitative Risk
Analysis, Guidelines for Process
Equipment Reliability Data with
Data Tables, Guidelines for Vapor
Release Mitigation, Guidelines for
Safe Storage and Handling of High
Toxic Materials, Guidelines for Use
of Vapor Cloud Dispersion Models,
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and Guidelines for Hazard Evalua-
tion Procedures.
Contact. Center for Chemical
Process Safety, American Institute
of Chemical Engineers, 345 East
47th Street, New York, NY 10017,
(212) 705-7338 .

Frank P. Lees has written Loss
Prevention in the Process Industries
- Hazard Identification, Assess-
ment and Control, 1992. This is
the authoritative reference source
of information on the management
of hazardous materials . It was
written to prevent loss of lives and
economic losses due to hazardous
materials incidents .
Publisher : Butterworth-Heinemann
Ltd, Linacre House, Jordan Hill,
Oxford, England, OX2 8DP .

RELATED CHAPTERSASSUES

" Energy Facility Planning
(Chapter 3)

" Energy Facility Permitting
(Chapter 4)

" Air Quality (Chapter 5 .1)

" Water Use and Quality
(Chapter 5.4)



ENERGY AWARE
PLANNING GUIDE: ENERGYMCIEITIES

CHAPTER 5 .4 :

WATER USE AND QUALITY

INTRODUCTION

Water is a critical issue in Califor-
nia and will continue to be so as
population growth puts increasing
pressure on existing water re-
sources . With respect to energy
facilities, local government should
be concerned about the source of
water utilized by the facility, in-
cluding the quantity and quality
needed, and the quality of the
water discharged from the facility .

Local governments can be respon-
sive and consistent when they
provide energy project develop-
ment guidance to prospective
developers . Working with and
providing advance guidance to
prospective developers will result
in a more efficient, effective, and
expeditious permitting process
which will benefit both the local
community and the developer/
applicant.

WHAT IMPACTS ON WATER
RESOURCES ARE CONSIDERED
SIGNIFICANT BY CEQA?

For those projects which are
subject to CEQA, water resources
may be a key issue in determining
whether an EIR will be required .
Those projects which may result in

a significant adverse effect on
water resources would be subject
to an EIR .

The California Environmental
Quality Act (Appendix G of CEQA
Guidelines) deems a project will
normally have a significant impact
on water resources if there is the
potential for :

" Substantial degradation of
water quality, violation of exist-
ing water quality standards, or
exacerbation of noncompliance
of existing water quality stan-
dards

" Substantial degradation or
depletion of groundwater
resources

" Substantial interference with
groundwater recharge, direction
or rate of flow

" Substantial flooding, erosion or
siltation

" Alteration of stream flow char-
acteristics which result in
upstream or downstream ero-
sion, sedimentation or flooding

" Encouraging activities that will
result in the use of large amounts
of water or

" Using water in a wasteful way

HOWCAN WATER SUPPLIES BE
AFFECTED BY ENERGY FACILITIES?

Energy production facilities, such
as oil refineries or thermal power
plants requiring cooling water, can

use large amounts of water in their
operations . Such facilities may
affect not only local, but regional
water supplies . Energy project use
of groundwater, whether pumped
directly by the facility or provided
by another supplier, may lower the
water table to a point where other
users of the aquifer may experi-
ence increased pumping costs or
reduced production from their
wel Is .

Increased diversion of surface
water may likewise affect down-
stream users and resources through
reduced flows and lessened water
quality . Hydroelectric dams can
significantly alter stream flows,
natural flooding cycles, and water
quality . Biological resources,
recreational opportunities, and
other beneficial uses may be lost
when water is impounded or
diverted .

HOWCANWATER SUPPLY
IMPACTSBE REDUCED?

o Reuse of water .

	

One way to
reduce consumption by energy
facilities is through the reuse of
water . Historically in California,
power plants sited in coastal areas
have used "once-through" cooling
processes which require the temp-
orary diversion of a significant
amount of water and result in
associated adverse water quality
and aquatic resource impacts .
Inland facilities have historically
recycled cooling water through
their systems a number of times by
using cooling towers, thereby
reducing the amount of water a
project requires . This, however,



may pose wastewater discharge
problems .

o Use of lower quality water .
Regardless of quality, any water
source can be used for cooling
purposes if it is available in suffic-
ient quantities . For example,
reclaimed water from wastewater
treatment plants is often available .
The major drawbacks to the
substitution of these waters for high
quality fresh water is the degree of
mineralization and nutrient
enrichment they exhibit and the
cost of treatment needed to make
them suitable for cooling purposes .
The tendency for scaling and/or
fouling heat exchanger surfaces,
which decrease the efficiency of
the cooling process, are exacer-
bated with the use of lower quality
waters . Boiler makeup water gen-
erally requires a significantly high-
er quality water than is necessary
for cooling tower makeup .

The California Water Code de-
clares that the use of potable
domestic water for nonpotable
uses, including industrial and cool-
ing tower uses, is a waste or un-
reasonable use of water if reclaim-
ed water is available under certain
prescribed conditions .

The use of ocean water, because of
the high concentrations of mineral
salts, is best suited for once-
through cooling . The use of brack-
ish water for use in cooling towers
is possible but the water must first
be treated to prevent scaling . Cost
of fresh water use in the future will
be the major determinant in the
use of non-fresh water for cooling'
purposes . Use of fresh inland
water for power plant cooling
should be approved only after it
has been shown that other sources
of water are not feasible .

o Use of alternative technologies .
Another way to minimize water
consumption is to employ alterna-
tive technologies that require less
water. For example, instead of the
standard wet evaporative cooling
tower technology, either a dry
cooling or combination wet-dry
cooling technology could be used .
Because these alternative tech-
nologies are more expensive and
are not as efficient, it is likely these
alternatives would only be desir-
able where the financial or envi-
ronmental costs of water is signifi-
cantly high .

HOWCANWATER QUALITY BE
AFFECTED BY ENERGY
FACILITIES?

Energy facilities can adversely
affect water quality through direct
and inadvertent discharge of pol-
lutants to adjacent surface and
groundwater bodies. These pollut-

ants include heat, suspended or
dissolved chemicals, and sedi-
ments.

o Heat . Heat, a by-product of
energy generation, may signifi-
cantly raise the temperature of
cooling water . The effects of dis-
charging heated cooling water or
other wastewater wiI I depend on a
host of factors including the size of
the facility, heating technology,
and the size and water temperature
of the receiving waters. Hydro-
electric dams may also affect the
natural temperature of surface
waters.

Heated water decreases the avail-
ability of oxygen in water for
aquatic organisms . Different
organisms have varying tolerances
to increased water temperatures .
Adverse effects may range from fish
kills to reduced reproduction .
Trout and salmon species found in

FACILITIES WITH POTENTIAL ADVERSE WATER QUALITY IMPACTS

Energy Facility Type Potential Impact

Facilities that handle and

	

Surface and groundwater
store chemicals

	

contamination

Hydroelectric Dams Temperature, volume, velocity and
turbidity of rivers, and groundwater
recharge

Oil and Gas Facilities Surface and groundwater
contamination from drilling sludge



California are particularly
sensitive .

o Suspended or dissolved chem-
icals . Recycling of water through a
power plant may significantly in-
crease the concentrations of net- .
urally occurring, but toxic ele-
ments such as arsenic, copper and
selenium in the water, as well as
other organic and inorganic
compounds . Furthermore, certain
chemicals, such as those used for
antifouling or descaling purposes,
may be introduced into the cooling
water discharge . Small concentra-
tions of these organic and inor-
ganic compounds may be highly
toxic . The chemistry of these
compounds in water is complex
and may transform pollutants to
forms with lesser, equal or greater
toxicity .

As with temperature, aquatic
organisms vary greatly in their sen-
sitivity to trace metals and other .
organic and inorganic compounds .
Some compounds, such as sele-
nium, can accumulate in sedi-
ments and tissue and reach toxic
levels . Inadvertent spills or
releases of chemicals that are used
in the development and operation
of energy facilities may impact sur-
face and groundwater quality as
well . (See Chapter 5 .3 on Hazard-
ous Materials Handling and
Storage .)

Sediments . Earth moving activ-
ities associated with the construc-
tion of energy facilities may result
in sediment being washed into ad
jacent water bodies . Erosion and
sedimentation may even continue
after construction . During and
following intense rains, stormwater
runoff may introduce contaminated
soil and water into adjacent sur-
face and groundwater bodies .

HOWCAN WATER QUALITY
IMPACTS BE REDUCED?

Although existing laws regulate
point and nonpoint discharges to
water, local governments can par-
ticipate in the development of pro-
ject-specific water quality control
standards and mitigation measures
and ensure these measures are
correctly implemented .

o Contain sediment and contami-
nated runoff during construction .
During construction of an energy
facility, the potential for water
quality impacts can be reduced by
ensuring that no sediment or con-
taminated run-off leaves the project
site or enters on-site or off-site
water-bodies . This can be
achieved through stabilizing dis-
turbed areas as soon as possible,
routing run-off away from such
areas, treating run-off before it
leaves the project site and separat-
ing and treating run-off from areas
where chemicals such as diesel
fuel are stored and handled .

Such mitigation measures should
be required as part of the erosion
and sediment control plan and the
construction storm water manage-
ment plan . Although preparation
and implementation of the storm
water management plan is required
by the Regional Water Quality
Control Boards, local governments
may require that these plans be
submitted to them for their review
and approval .

o Ensure adequate hazardous
materials handling and storage .
During operation, impacts can be
reduced through ensuring chemical
storage and handling areas are
sited in areas with impervious sur-
faces and berms with sufficient
capacity to accommodate spills, in-
cluding storage tank failures, and
potential runoff. Runoff from such
areas should be kept separate from

other runoff and treated before dis-
charge . Such mitigation measures
should be required as part of the
industrial stormwater management
plan and spill prevention and con-
trol plans . (See Chapter 5.3)

o Use water conserving technolo-
gies . Use of water conserving
technologies such as air-cooled
condensers or wet-dry cooling
towers that reduce discharge
amounts, can also reduce the
potential for water quality impacts .

Review discharge standards and
monitoring program. Discharge of
wastewater to land or other waters
is regulated by one of the nine
Regional Water Quality Control
Boards . Nevertheless, local
governments should ensure that
any mitigation measures identified
for the project during the environ-
mental review process be incorpo-
rated into the permit requirements
of the regional board. Innovative
wastewater treatment approaches
such as the use of wetlands should
be encouraged.

HOWCAN WATERUSE AND
QUALITY IMPACTSBE
ANALYZED?

Energy facility impacts on water
use and quality can be analyzed by
consideration of the following
topics :

t7 Amount, source, and quality of
water needed . The energy facility
permitting agency can determine if
the proposed water source, and the
treatment and transmission systems
necessary to provide the water
source, are adequate to meet the
construction and operation needs
of the facility without adversely
diminishing local or regional water
supplies . A "will-serve" letter from
the water provider is not adequate
to ensure significant impacts to
water supplies do not occur.



THE REGULATORY ENVIRONMENT
FOR WATER USE AND QUALITY

WATER USE

In California, water use and supplies are controlled and managed by an intricate system of federal and
state laws . Common law principles, constitutional provisions, state and federal statutes, court decisions
and contracts or agreements all govern how water will be allocated, developed and used within the
state .

Federal

The federal government involvement in water supply issues primarily addresses interstate commerce,
international waters, and protection of public resources . The Federal Power Act requires hydroelectric
projects using navigable waters or federaf land to receive a license from the Federal Energy Regulatory
Commission (FERC) . FERC retains the right to license all non-federal hydroelectric facilities in the
country . The Nuclear Regulatory Commission licenses all nuclear power plants. In addition, energy
development on federal land requires approval from the appropriate federal agency. Actions affecting
rivers named in treaties (for example, the Colorado River) or designated in specific legislation (Wild and
Scenic Rivers Act) are concerns of the federal government . Finally, activities involving the water from
the Central Valley Project may require Bureau of Reclamation approval .

State

Appropriative rights to surface waters within the state are administered by the State Water Resources
Control Board . Groundwater management in certain areas of the state is administered either byjudicial
adjudication or an agency with statutory powers . California Water Code section 10753 (AB3030 passed
in 1992) authorizes local governments to adopt groundwater management plans . In addition, recent
court cases have deemed that the public trust doctrine may limit water rights . Certain transfers of water
outside the watershed of. origin also require State Water Resources Control Board approval .

In addition, there are several laws and policies that govern the use of wastewater in California . In
general, the California Water Code requires the maximum use of wastewater . Specifically, the Water
Code prohibits use of potable water for nonpotable uses, including cooling tower and other industrial
uses, if reclaimed water is available under certain prescribed conditions . In addition, for power plants,
the California Water Resources Control Board adopted a resolution encouraging the use of wastewater
for power plant cooling and established the following order of preference for cooling purposes :

1) Wastewater discharged to the ocean
2) Ocean water

3) Brackish water or irrigation return flow
4) Inland . wastewater of low total dissolved solids (TDS)
5) Other inland water



THE REGULATORY ENVIRONMENT
FOR WATER USE AND QUALITY (CON'T)

WATER QUALITY

Federal
The Federal Water Pollution Control Act, or Clean Water Act, provides for the restoration and mainte-
nance of the nation's water quality. It provides for the elimination of the discharge of pollutants, and
prohibits the discharge of pollutants in toxic amounts . The act sets forth the National Pollutant Discharge
Elimination System Permit Program (NPDES). The Clean Water Act, section 307(b) and 307(c), also sets
forth pretreatment requirements for discharges to publicly owned wastewater treatment plants. The
Environmental Protection Agency has added requirements for such discharges . These discharges are not
subject to NPDES Permits, but are subject to federal and local requirements . The United States Environ-
mental Protection Agency permits deep well injection within the state :

State
California's Porter-Cologne Water Quality Control Act and the Safe Drinking Water and Toxic Enforce-
ment Act established agencies and standards for controlling the water quality in the state . Authority to
issue NPDES Permits has been delegated by the federal government to the state . These are issued by
Regional Water Quality Control Boards (RWQCB). RWQCB also regulate water quality in the state by
issuing pretreatment requirements for publicly owned wastewater treatment plants. The regional boards
also issue permits for waste disposal to dry land and regulate stormwater discharges . These permits
guarantee that certain named substances are kept at or below levels deemed to be safe .



Emergency water demands should
be identified in the event that the
primary water source is inter-
rupted .

The source of the water will affect
the nature of the analysis . For
example, if the source is ground-
water, the effects on other users
through the draw-down of ground-
water levels, the ability to recharge
the aquifer and movement of
contaminants in the aquifer should
all be considered . Analysis of
surface water use also needs to
look at the effect on other users
through adverse impacts on water
quality .

o Use of water consumption
reduction means, such as water
conservation, use of lower quality
water, and use of alternative
technologies, as discussed in a
previous section .

o Impacts on biological and
recreational resources and aes-
thetic values . (Please refer to
Chapters 5.2 and 5 .5) .

o The ability of the treatment
plant and the water delivery sys-
tem to accommodate increased
flows .

Wastewater discharge require-
ments . For wastewater discharges,
the analysis needs to consider the
amount, quality and method of dis-
charge . The method of discharge
will be either through evaporation
ponds, discharge to natural or
man-made water bodies, deep well
injection or discharge to the sewer
system and wastewater treatment
plant . Although each of these dis-
posal methods requires permits,
either from state, federal or local
governments, it is still necessary for
the energy facility permitting
agency to address the potential im-
pacts to water quality and biologi-
calresources .

Damaged liners within evaporation
ponds may allow contamination of
surface and groundwater bodies .
Discharges to the sewer and waste-
water treatment system may ex-
ceed the ability of the system to

"Due to the large
number ofspecial
districts within
California,
management of
water supplies or
wastewater
treatmentplants
may or may not
rest with the local
government
evaluating a
proposed energy
facility»

handle increased flows, interfere
with the treatment process or limit
the ability to reuse treated effluent
for irrigation or other purposes .
Deep well injection has the potent-
ial to contaminate groundwater
aquifers . Discharges to man-made
or natural surface water bodies
may significantly affect water
quality and biological resources .

o Chemical spill containment .
Related considerations include
whether there is adequate spill
containment around chemical stor-
age and handling areas, not only

for the volume of chemicals con-
tained but also to accommodate
precipitation from a ten-year storm .

t7 The potential for off-site waste
disposal sites or transportation of
toxic materials to degrade water
quality needs also to be addressed,
as should the adequacy of the pro-
posed treatment of chemical spill
and runoff .

WHAT IS THE LOCAL
GOVERNMENT ROLE IN THE
REGULATION OF WATER USE
AND QUALITYIN ENERGY
FACILITIES?

Due to the large number of special
districts within California, manage-
ment of water supplies or waste
water treatment plants may or may
not rest with the local government
evaluating a proposed energy
facility . Local governments have
the opportunity, if not the require-
ment, to adopt policies and ordin-
ances addressing erosion and sed-
iment control, hazardous materials
handling, water conservation and
wastewater discharges to local
sewer systems .

	

Local govern-
ments can actively participate in
hearings of state and regional
water control boards for permit
hearings and regulation develop-
ment .

GENERALPLAN IDEAS

The following are ideas which can
be incorporated into general plan
policy language providing they are
consistent with goals adopted in
the general plan. As is true for any
adopted general plan language, if
the city or county does not actually
implement the language, any
action taken by the local govern-
ment to authorize a project would
be subject to challenge based on
the lack of implementation of the
general plan .



o The city/county can work
closely with the California State
Water Resources Control Board
(WRCB) and local water district to
ensure that an energy facility
applicant identifies adequate
sources of water for facility con-
struction and operation that will
not adversely affect the local or
regional water resource and other
users of the resource .

o The city/county can involve the
appropriate Regional Water
Quality Control Board (RWQCB)
early in the permit process for
energy facilities to ensure the max-
imum protection of water resour-
ces in the area .

o The city/county can require a
proponent of an energy facility to
identify the anticipated amount of
water needed during construction
and operation, as well as the
source of that water . The propon-
ent should also identify a reliable
backup source of water for use in
case of emergency when the pri-
mary source is not available.

o The city/county can encourage
the use of non-fresh water for
cooling water for thermal power
plants .

o The city/county can consult
with responsible biological resour-
ce agencies regarding CEQA
documentation to ensure that
energy facility discharges, which
may meet NPDES permit stan-
dards, will not adversely affect
sensitive species, (See Chapter 5.2
on Biological Resources for further
details .)

IMPLEMENTATION IDEAS

The following ideas can be used
for the implementation of general
plan policies . Any of the ideas
used should, of course, be consis-
tent with the entire general plan .

o Consider requiring that the
local water district or agency
identify how the necessary water
for the energy facility will be
provided .

o Consider requiring the devel-
oper to investigate and discuss the
use of non-fresh water in the
operation of the facility, as well as
all other available conservation
measures .

o Provide incentives such as per-
mit assistance and reduced permit
fees for applicants that implement
water-saving measures into their
permit application and operations .

o Consider requiring spill con-
tainment dikes and berms around
areas where materials that can
adversely affect water quality are
handled and stored . These should
be sized to accommodate the
volume of stored material plus
precipitation from a 10-year storm .
Require the developer to imple-
ment an emergency response plan
for the accidental release of such
materials .

o Provide for adequate mitigation
procedures to ensure that surface
water quality is not. impacted by
sedimentation due to erosion .
Suggested mitigations include, but
are not limited to, the use of sed-
iment traps and catch basins, lined
diversion ditches and energy
dissipaters .

Consider requiring a water
quality monitoring plan to identify
degradation, if it occurs, for energy
facilities that have potential
adverse water quality impacts .
Provide a mechanism to add miti-
gation measures if water quality
monitoring identifies problems .

o Provide an emergency water
supply plan . If an emergency
water supply cannot be secured,

facility operations may be required
to be discontinued until the pri-
mary water supply is again avail-
able .

o Consider requiring the devel-
oper to provide monetary com-
pensation or an alternate water
supply to water users adversely
impacted by the facility's degrada-
tion of water quality .

o Consider requiring monetary
compensation to publicly-owned
treatment works for upgrading
their facilities to handle the waste-
water discharges from an energy
facility .

CASE STUDIES

Siskiyou County has developed
zoning ordinances in its Energy
Element related to water quality
protection . The County encour-
ages the use of portable tanks and
sumpless drilling for geothermal
facilities when the well is located
within 500 feet of surface water .
The County also requires stream
monitoring and emergency plan-
ning for spills and blowouts of the
wells . For any thermal facility, the
County requires the identification
of the source and disposal plan of
cooling water, and encourages the
use of less water or recycled water.
Contact. Rick Barnum, Siskiyou
County Planning Department, P.O .
Box 1085, Yreka, CA 96097,
(916) 842-8200 .

Lassen County has adopted an
Energy Element which addresses
erosion control, water quality per-
mits and geothermal development
and water quality, and requires
consideration of the level of effic-
iency and water conservation
measures for proposed energy
facilities . Erosion control plans are
required to include channelling
stormwater runoff into adequate
sewage/stormwater systems, use of
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energy dissipaters, and culvert and
ditch cleaning .

The County requires that develop-
ers get all necessary RWQCB per-
mits . It discourages geothermal
development in riparian or wetland
areas, prohibits uncontrolled dis-
charge of geothermal fluids to the
site or surrounding area, and en-
courages carefully planned injec-
tion of geothermal fluids as an
alternative to surface disposal .
Contact: Lassen County Depart-
ment of Community Development,
707 Nevada Street, Susanville, CA
96130, (916) 251-8269,
FAX : (916) 251-8373 .

The Lake County Sanitation Dis-
trict, in cooperation with the Calif-
ornia Energy Commission, US
Department of Energy, US Environ-
mental Protection Agency, Depart-
ment of Commerce and local eco-
nomic development agencies and
several geothermal developers, is
working on a treated wastewater
discharge injection system that will
result in the improvement of local
water quality . The City of Clear-
lake and community of Lower Lake
in Lake County, are growing com-
munities which have had to limit
growth due to a Regional Water
Quality Control Board prohibition
on new sewer hook-ups . This
measure was adopted because the
wastewater treatment plant is over
capacity and has had unauthorized
discharges of secondarily treated
wastewater to the surface water of
Clear Lake .

A public/private partnership is
designing a pipeline to transport
the treated wastewater to the
Geysers steam field for injection
into the geothermal reservoir . This
injection will result in the recovery
of about 70 megawatts of electric-
ity . In addition to the energy ben-
efits, the project will also provide
an environmentally-superior meth-
od of wastewater disposal ; will

help retain hundreds ofjobs in the
region ; and provide added tax and
lease revenues for local commun-
ities, and state and federal govern-
ments .
Contact., Mark Dellinger, Lake
County Planning Department, 225
N . Forbes Street, Lakeport, CA
95453, (707) 263-2273 .

Glenn County's Energy Element
contains policies that limit devel-
opment of hydroelectric facilities to
those that demonstrate that there
will be he adverse effect on the
availability or quality of water
downstream or on recreation op-
portunities . The county also re-
quires review by the Regional
Water Quality Control Board and
Department of Fish and Game for
hydroelectric facilities . The
policies require all project propos-
als to include a contingency plan .
to mitigate the adverse effects of
drought or excessive rain .
Contact: Glenn County Planning
Department, 125 S . Murdock
Street, Willows, CA 95988,
(916) 934-6540 .

INFORMATION RESOURCES

The Central Valley Regional Water
Quality Control Board has pub-
lished Guidelines for Protection of
Water Quality During Construction
and Operation of Small Hydro Pro-
jects a good reference for determin-
ing mitigation measures for small
hydroelectric facilities.
Contact: Central Valley Regional
Water Quality Control Board, 3443
Routier Road, Sacramento, CA
95827, (916) 255-3000 .

Sierra County prepared Environ-
mental Assessment of Hydroelec-
tric Development within the North
Yuba River Basin of Sierra County
in 1989 as a detailed analysis of
the issues and mitigations for small
hydroelectric development in the
county .

Contact: Sierra County Planning
Department, P.O . Box 530,
Downieville, CA 95936,
(916) 289-3251 .

The California Department of
Water Resources` Division of
Local Assistance (DLA) offers pro-
grams to help local governments
with their planning and permitting
functions . DLA encourages more
efficient use of California's water
through a number of urban and
agricultural water conservation
programs, including gray water use
and industrial water conservation .
Staff also assists local agencies in
analyzing water recycling plans
and helps them through the reg-
ulatory process . Staff can provide
information on subsidence caused
by ground water extraction, as well
as other types of subsidence
throughout the State .
Contact: California Department of
Water Resources, Division of Local
Assistance, 1020 9th St ., Sacra-
mento, CA 94236-0001,
(916) 327-1649 .

RELATEDCHAPTERSASSUES

" Energy Facility Planning
(Chapter 3)

" Energy Facility Permitting
(Chapter 4)

" Biological Resources
(Chapter 5.2)

" Hazardous Materials Handling &
Storage (Chapter 5.3)

" Appendix F, Power Plant
Generating Efficiency



ENERGYAWARE
PLANNING GUIDE : ENERGYFACILITIES

CHAPTER 5 .5 :
VISUAL AND NOISE IMPACTS

INTRODUCTION

This chapter includes two main
sections covering the potential
visual and noise issues regarding
energy facilities . Following
background information on each
issue there are ideas for general
plan policies, mitigation and
implementation for avoiding
potential visual and noise impacts .
Also included are case studies and
information resources for these
"nuisance" impacts . Local govern-
ment planning and permitting
efforts will be most successful
when project developer and
agency coordination, and public
involvement are included from the
beginning . (Please refer to the
energy facility-related planning
process discussed in Chapter 3.)

The visual and noise impacts of
some energy facilities may be
regarded as unpleasant or nuisan-
ces, and are generally treated as
such. In addition, noise may be a
disturbance to some activities of
animals, including the rearing of
young, feeding, and nesting
behavior .

The section on Visual Resources
begins on this page . The Noise
Impacts section begins on page
5 .5 .7 .

The reader interested in potential
odor impacts from energy facilities
should refer to Chapter 5.1 on Air
Quality .

"A project's visual
impact on a
community depends
on how the project
affects visual
character or visual
quality.51

5.5 .1 VISUAL RESOURCES
IMPACTS

Visual resources are the natural
and cultural features of the envi-
ronment that can be viewed . The
construction and operation of
energy facilities may cause adverse
visual impacts by introducing
human-made features into a
generally natural setting or by
creating discordant visual contrasts
with an existing urban setting .

BASIC VISUAL RESOURCES
ASSESSMENT FACTORS

Several factors are important in
determining the susceptibility of
the existing setting to visual im-
pacts . These include visual quality,
viewer sensitivity, visibility, and
viewer exposure .

o Visual Quality. Visual quality is
the value of visual resources . In
general, human modifications to
the view in natural areas lower
visual quality . Even in urban areas,
natural features are generally pre-
ferred over human-made features .
Visual quality may be described as

- high, moderate, or low . There is
greater concern over protecting
high quality views than protecting
those of low quality . For example,
there would be more concern over
siting a large, combustion-type
electric generation facility in an
area of natural beauty than placing
it in an existing industrial zone.

o Viewer Sensitivity. Viewer
sensitivity describes the level of
interest or concern of potential
viewers. Existing surrounding land
uses are a useful indirect indicator
of viewer response . For example,
the addition of another similar
industrial facility in an established
industrial zone would probably not
affect the level of concern of the
people working in or traveling
through the area . The same facility
next to a community park would
probably affront the sensibilities of
many of the park's users . Uses
found to be sensitive to visual
impacts, from the most to the least



sensitive, are recreational, residen-
tial, agricultural, commercial and
industrial .

o Visibility . Visibility describes
how easily something can be seen .
It depends on the presence or
absence of screening, the angle of
view, meteorological conditions,
time of day, and lighting . Placing
project structures behind other
structures is an example of screen-
ing, as is the use of walls, berms,
trees, or other landscaping . The
viewer's angle will also affect the
visibility of the project . The more
direct the angle of view, the greater
the visibility .

o Viewer Exposure. Viewer ex-
posure depends upon viewer
distance from the feature or view,
the number of viewers who will
see the view, and the length of
time the view will be seen .

Distance is important because
fewer details remain with greater
distance . At long range, only the
horizon and major land forms such
as mountains are visible .

	

In the
middle distance, surface features
may be visible such as forests or
clusters ofbuildings . At close
range, textures and colors are per-
ceptible on objects such as energy
facilities .

ENERGY FACILITIES WITH POTENTIAL VISUAL IMPACTS

Facility,Type

Utility-Scale Wind Turbines

Hydroelectric

Gas/Oil Facilities

Transmission Lines

Potential Visual Imapct

Large tracts of land
Highly visible locations (ridges)
Change from rural to industrial

Change from free-flowing to
industrial use

Dams are often large
Vegetation removal, scarring

Large processing plants
Tall derricks, drilling equipment
Pipelines

Introduction of industrial element
Long, linear facilities can affect

many viewers
Impacts can depend on tower types

The number of viewers can be
described in terms of absolute
numbers of viewers or the percent-
age or type of affected viewers in
the view shed . The higher the
number of viewers, especially of
more sensitive viewers, the more
significant the impact .

The longer the duration of the
view, the greater the impact .
Visual impacts during construction
are often unavoidable, but are not
permanent and, while unpleasant,
are less likely to be significant than
are the long-term impacts of the
completed project . (Another
example of extended exposure to
energy facilities is the presence of
electric transmission lines that run
for long distances and are in public
view for much, if not all, of their
length .)

WHAT ARETHE NEGATIVE VISUAL
IMPACTS OF ENERGY FACILITIES?

A project's visual impact on a
community depends on how the
project affects visual character or
visual quality . A project can
adversely affect visual character or
visual quality by creating contrast
with the form, line, color, texture,
or spatial arrangement of the exist-
ing setting ; by introducing a dom-
inant element to a view; by block-
ing a scenic view ; or by causing
lightorglare . Energy facilities can
produce glare (if reflective materi-
als are used) that can shine on
surrounding areas. Nighttime
lighting can be directly visible or
can illuminate the sky .
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HOWCAN YOU DETERMINETHE
SIGNIFICANCE OF VISUAL
IMPACTS?

For those projects which are
subject to CEQA, the Guidelines to
the California Environmental
Quality Act (CEQA) (section
15382) define a significant effect
on the environment as one that
produces "a substantial, or poten-
tially substantial, adverse change
in any of the physical conditions
within the area affected by the
project including . . . objects
of . . . aesthetic significance." The
Guidelines also state that a project
will normally have a significant
effect on the environment if it will
have a substantial, demonstrable
negative aesthetic effect (Supple-
mentary Document G (b)) . The
Guidelines also recognize that a
project may have a significant
environmental effect if it produces
new light or glare, results in the
obstruction of any scenic vista
open to the public, or creates an .
aesthetically offensive site open to
public view (Supplementary
Document F, Environmental
Checklist Form, Section VII, Light
and Glare, Item (a), and Section
XVIII, Aesthetics, Items (a) and (b)) .

Other state and federal laws also
can help determine if an energy_
facility has significant visual im-
pacts when the resources they
were meant to protect are impact-
ed bythe facility . The California
Coastal Act in Public Resources
Code section 30251 states that
"scenic and visual qualities of
coastal areas shall be protected as
a resource of public importance."
The state has also developed the
California Scenic Highway Pro-
gram to protect the views from
designated highways . The Wild
and Scenic Rivers Act includes
protection of the visual resources
of the federal lands involved . (See
the box on The Regulatory En-

vironment for Visual Resources on
the next page.)

Local governments and regional
entities may also choose to protect
certain vistas or visual resources,
and may do so in their ordinances,
policies and plans . See the box
below on Questions to Consider to
Evaluate Visual Impact Signifi-
cance for pertinent questions to
help determine if a significant
adverse visual impact may result
from a-project .

WHAT INFORMATION CAN BE
USED TO ASSESS VISUAL
RESOURCES IMPACTS?

Appropriate information includes :

1) A description of the existing
regional and local visual setting,
including the topographic, veget-
ative, hydrologic and cultural
elements of the landscape as it
exists prior to the proposed
project

The baseline setting should
address :

a) A description of the
viewshed

b) The existing visual quality
in the viewshed

c) Viewer sensitivity

d) Visibility

e) Viewer exposure

fj

	

Identification of the most
sensitive viewing locations
or "Key Observation Points"
(KOPs)

QUESTIONS TO CONSIDER TO EVALUATE VISUAL IMPACT SIGNIFICANCE
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THE REGULATORY ENVIRONMENT FOR VISUAL RESOURCES

Federal

Wild and Scenic Rivers Act protects the visual quality of
designated rivers

National Environmental Policy Act (NEPA) - Established the
federal basis for addressing aesthetics

State

CEQA- defines significance and includes aesthetics

California Coastal Act - protects the scenic and visual
qualities of coastal areas as a resource .of public
importance

California Scenic Highway System

Local

Open Space Element in General Plans

Zoning and design guideline authority

2) Topographic maps to show
the location and the viewshed(s)
of the project and its related
facilities, and the locations of the
KOPs

3) Photographs of the sites of
the project and related facilities
from each KOP

4) Simulations showing the pro-
ject and related facilities from
each KOP

5) A discussion of the methodol-
ogy used to evaluate impacts
resulting from the project and
related facilities

6) A discussion of the signifi-
cance of the visual impacts from
construction and operation of the
project, including :

a) A comparison of the pre-
project visual setting with ex-
pected construction and oper-
ation visual impacts from
each KOP

b) A discussion of cumulative
impacts

7) A discussion of the mitigation
measures (see the box titled
Potential Visual Mitigation
Measures) to eliminate or reduce
the significant visual impacts of
the project, including:

a) Design (including
relocation)

b) Color and texture

c) Landscaping

d) Lighting

8) A compliance monitoring
plan to ensure successful imple-
mentation of required mitigation

GENERALPLAN IDEAS FOR
VISUAL RESOURCES

The following are ideas which can
be incorporated into general plan
policy language providing they are
consistent with goals adopted in
the general plan . As is true for any
adopted general plan language, if
the city or county does not actually
implement the language, any
action taken by the local govern-
ment to authorize a project would
be subject to challenge based on
the lack of implementation of the
general plan .



o The city/county can designate
significant viewsheds/corridors
based on local preference and can
develop a management plan to
protect them . The city/county can
seek the input of the public to
identify the most visually sensitive
areas .

o The city/county can designate
industrial land away from sensitive
viewing areas in order to reduce
the possibility of conflict .

o The city/county can develop an
order of preference for the develop-
ment of transmission line corridors .
For example :

1) Use existing lines

2) Upgrade existing lines to meet
increased demand

3) Build new lines parallel and
adjacent to existing lines

4) Build new lines requiring new
corridors

o The city/county can support the
development and use of standard
criteria for determining significant
adverse visual effects, and provide
suggested mitigation measures to
reduce visual impacts .

IMPLEMENTATION IDEAS FOR
VISUAL RESOURCES

The following ideas can be used
for the implementation of general
plan policies . Any of the ideas
used should, of course, be consis-
tent with the entire general plan .

o Organize a committee to de-
termine significant local view-
sheds . The committee can be
composed of members from inter-
ested municipal departments (such
as the planning and zoning depart-
ments), community organizations



(such as historical or environmental
groups), local businesses . and the
general public . This committee
can also develop and propose for
city council or county supervisor
approval, an order of preference for
development of transmission line
corridors .

t7 Revise zoning ordinances to
separate industrial areas from areas
designated for protection because
of their visual significance .

t7

	

Develop standard questions for
determining significant adverse
visual impacts and develop mit-
igation suggestions to reduce visual
impacts . (See also the box on the
previous page entitled Potential
Visual Mitigation Measures.)

CASE STUDIES FORVISUAL
RESOURCES

Colusa County developed a Trans-
mission Line Element for its Gen-
eral Plan that contains policies to
work with adjoining jurisdictions,
utility companies, and state
agencies in the siting process for
new transmission lines . The
Element also includes an order of
preference for transmission line
development (use of existing lines,
upgrade existing lines to meet
increased demand, parallel and
adjacent lines, and lines requiring
new corridors), and sensitivity
rating for types of agricultural
lands, transmission line routing in
agricultural land, and tower type
preference . The county also seeks
local input to identify areas of most
visual sensitivity, alternate routes,
and to rate route alternatives when
planning for new transmission
lines .
Contact : Colusa County Planning
Department, 220 12th Street,
Colusa, CA 95932,
(916) 458-8877 .

Mono County's Conservation/
Open Space Element contains
policies to designate important
scenic resources and scenic high
way corridors for protection, to
preserve the visual identity of areas
outside communities, and to pro-
tect significant scenic areas by
maintaining land in those areas in
public ownership . Proposed
activities to implement these
policies include identifying the
scenic resources and coordinating
with state and federal visual
policies, restricting development in
areas outside of communities, pur-
chasing conservation easements,
and use of zoning regulations to
preserve open space.
Contact: Mono County Planning
Department, P.O. Box 8, Bridge-
port, CA 93517,(619)932-5217 .

INFORMATIONRESOURCES FOR
VISUAL RESOURCES

The United States Department of
Agriculture has written The Visual
Management System in Agriculture
Handbook which includes a
chapter titled "National Forest
Landscape Management." The
chapter includes the rationale and
methodology used to determine the
value of visual resources within the
National Forest system and the
potential impacts on them .
Contact. United States Depart-
ment of Agriculture, United States
Forest Service, 630 Sansome Street,
San Francisco, CA 94111,
(415) 705-2874 .

The United States Department of
the Interior's Visual Resource
Management Program includes the
methodology to be used in assess-
ing the value and impacts to visual
resources on lands under its
control . Energy facilities that are
on or cross lands managed by the
National Park Service or Bureau of
Land Management will have to use
this methodology .
Contact: United States Department
of the Interior, Bureau of Land
Management, California State
Office, 2800 Cottage Way, Room
E-2807, Sacramento, CA 95825,
(916) 978-4754 .



5.5.2 NOISE IMPACTS

Noise may be associated with the
construction and operation of
energy facilities.

17 . Construction Impacts . Potential
community impacts during energy
facility construction include speech
interference, and disruption of
school or worship activities during
the daytime and sleep disturbance
at night .

Some communities have determin-
ed that a certain amount of con-
struction noise, while exceeding
local standards, is unavoidable and
have chosen to exempt it from the
limits in their ordinances . They do,
however, restrict particularly noisy
operations to certain hours of the
day .

o Operation Impacts . While
construction noise impacts are
temporary, operational noise im-
pacts potentially last for the life of
the facility .

Operational noise levels are rarely
allowed to exceed local limits since
they could continue day and night
for many years.

The effects of noise on people can
be classified as follows :

" Subjective effects of annoy-
ance, nuisance, and dissatisfac-
tion

-

	

Interference with activities
such as speech, sleep, and
learning

" Physiological effects such as
anxiety or hearing loss

Community noise impacts are
almost always in the first two cat-
egories, while workers in industrial
plants can experience the more

physically damaging effects of the
last category .

NOISE TERMINOLOGY

The following definitions are im-
portant when talking about noise
impacts .

" Decibel (dB) is a unit of
measurement that describes the
magnitude (loudness) of a par-
ticular quantity of sound (sound
level) with respect to a standard
reference value .

" A-Weighted Sound Level
(dBA) is a number representing
the sound level which contains a
wide range of frequencies
weighted in a manner represen-
tative of the human ear's re-
sponse .

" Ambient Noise Level is the
sound level that exists at any
instant at a point as a result of
the combination of many distant
sources which are individually
indistinguishable . Statistically, it

is taken as the sound level that is
exceeded 90 percent of the time .

- Tone is a sound at a particular
frequency . Distinct tones are
easily perceived by the human
ear .

HOWCAN THE SIGNIFICANCE OF
NOISE IMPACTS BE DETERMINED?

There are also several concepts
related to the subjective human
response to noise that will help to
determine if energy facility noise
impacts are significant . In general,
when determining a person's sub-
jective response to a new noise by
comparing it with the existing noise
level to which he or she is accus-
tomed, the more the level or tone
of a new noise exceeds the existing
ambient noise level or tonal
quality, the less acceptable the new
noise will be.

A study on increases in A-weighted
noise levels has shown that, in
genera I :

ENERGY FACILITIES WITH POTENTIAL NOISE IMPACTS

Facility Type

Most facilities during construction

Facilities with solid fuel delivery
(Biomass, Municipal Solid Waste,
Coal)

Biomass facilities

Facilities with pressure release
valves (Cogeneration, Biomass,
Geothermal)

Utility Scale Wind

Hydroelectric
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" Outside of a laboratory, a 3 dB
change is considered a barely
noticeable difference .

" A change in sound level of at
least 5 dB is required before
any noticeable change in com-
munity response would be
expected .

" A 10 dB change is subjectively
heard as an approximate dou-
bling in loudness and almost
always causes an adverse com-
munity response . (National
Academy of Sciences, 1977 .

When noises are combined, people
do not perceive them to increase in
linear fashion . For example, if the
sound of a car passing by is 30 dB,
the perceived sound level of two
cars passing by is not 60 dB, but 33
dB, an increase of 3 dB . As the
difference in the decibel values of
two additive noises increases,
smaller increments are added to
the larger decibel amount to pre-
dict the combined sound level .

Operation noise impacts on a
community usually require great
scrutiny since they may last for -the
life of the facility . There are three
situations where noise levels from
the operation of an energy facility
have potentially significant im-
pacts :

" The operation raises the am-
bient noise level 3 dBA or more
even though the resulting am-
bient noise level increases from
below the maximum acceptable
level to above the maximum
acceptable level established in
local plans or ordinances .

" The operation raises the am-
bient noise level 5 dBA or more
even though the resulting am-
bient noise level is below the
maximum acceptable level
established in local plans and
ordinances .

" The operation introduces an
annoying tonal quality into am-
bient sound levels .

WHAT INFORMATION CAN BE
USED TO ASSESS POTENTIAL
NOISE IMPACTS?

Both construction and facility oper-
ation impacts can be predicted in
advance by the project designer .
They may also both be measured
and analyzed during construction
and facility operation with on-site
worker safety level measurements
and off-site measurements at
specified locations . The off-site
measurements should be taken at
the identified sensitive receptors,
such as nearby residences, schools,
hospitals, etc .

Useful assessment information
includes :

a) A description of the project's
noise-producing features, in-
cluding the range of noise levels
expected, and the tonal and fre-
quency characteristics expected

b) A description of the noise-
sensitive environment, including
any sensitive receptors, i .e ., re-
sidences, hospitals, libraries,
schools, places of worship and
other facilities where quiet is
important

c) A list of applicable noise
laws, plans and ordinances

THE REGULATORY ENVIRONMENT FOR NOISE

Federal

Occupational Safety and Health Act
stipulates maximum worker noise
exposure levels

State'

California Occupational Safety and
Health Administration sets employee
noise exposure limits

CEQA Guidelines state a project's
impacts are significant if it increases
substantially the ambient noise levels
for adjoining areas

Local

A Noise Element is required in each
local General Plan to establish
acceptable noise limits for various
land uses, usually used to enable
policing of annoying noise

Nuisance abatement



d) A survey, typically conducted
for at least a 24 hour period, pre-
ferably during the quietest part of
the week, and analysis of the pre-
existing ambient noise regime,
including measurements and
analyses at affected sensitive
receptors

e) A description of the potential
noise impacts, including esti-
mates of expected noise impacts
upon construction and operation
workers, and estimates of expect-
ed noise levels at sensitive recep-
tor locations

f)

	

A description of cumulative
noise impacts

g) A description of the project's
proposed noise control features,
including specific measures pro-
posed to protect workers, and
specific measures proposed to
mitigate noise impacts on sensi-
tive receptors to a level of insig-
nificance

h) Identification of any problem
areas

GENERAL PLAN IDEAS FOR NOISE
IMPACTS

The following are ideas which can
be incorporated into general plan
policy language providing they are
consistent with goals adopted in
the general plan. As is true for any
adopted general plan language, if
the city or county does not actually
implement the language, any
action taken by the local govern-
ment to authorize a project would
be subject to challenge based on
the lack of implementation of the
general plan .

o The city/county can require the
project developer to design,
implement and maintain an effect-
ive noise complaint resolution pro-
gram during construction and sub-

sequent operation of the energy
facility .

17 The city/county can require an
ambient noise survey and analysis
prior to construction, and can re-
quire noise surveys of the facility
and of the surroundings (worker
protection and ambient surveys)
after the energy facility is opera-
tional . If the surveys indicate that
either the workers or the commu-
nity has been significantly impact-
ed, further mitigation can be
required .

IMPLEMENTATION IDEAS FOR
NOISE IMPACTS

The following ideas can be used
for the implementation of general
plan policies . Any of the ideas
used should, of course, be consis-
tent with the entire general plan .

o Construction Noise Impacts.
When off-site impacts from the
construction of an energy facility
exceed acceptable levels, the
following mitigation measures may
be required individually or collec-
tively . Sample mitigation measures
include :

" Provide functioning mufflers
on construction equipment to
reduce the noise levels to the
extent possible .

"

	

Locate noise sources (e.g .,
compressors) away from sensitive
receptors where possible .

" Erect a temporary noise barrier
(wall or berm) around construc-
tion site .

" Limit noise-producing con-
struction work to daytime hours .

" Establish an effective noise
complaint resolution process .
The process should include
publishing in advance in local

newspapers when construction
and/or operation will commence,
as well as the schedule for par-
ticularly noisy operations (such
as steam blows), and establishing
and publishing a telephone num-
ber to call with noise complaints .
A noise complaint resolution
form should also be developed
and records maintained to ensure
that community concerns are
adequately addressed . See the
example of a noise complaint

	

-
resolution form on the following
page .

r7 Operation Noise Impacts .
When off-site impacts from the
operation of an energy facility are
expected to exceed local standards,
or are found to exceed local stand-
ards after operation begins, the
following mitigation measures may
be required, individually or collect-
ively, to reduce the impacts to an
acceptable level . Sample mitiga-
tion measures include :

" Install quieter equipment .

Redesign and rebuild noisy
equipment-

- Apply acoustic treatment on
or around noisy equipment .

"

	

Install acoustic barriers as
appropriate, including walls or
enclosures around noisy portions
of the facility, and walls or berms
around facility property line .

" Limit extreme noise-producing
operations to daytime hours .

" Establish an effective noise
complaint resolution process .
(See accompanying form on the
following page) .

"

	

Retain the right to modify
noise mitigation requirements if
subsequent construction and
operation noise levels of an



NOISE COMPLAINTRESOLUTION FORM

PROJECT NAME:
CITY/COUNTY WHERE PROJECT IS LOCATED :

Complainant's Name and Address :

	

. .

	

Complaint Log No .

Phone Number:

Date complaint received :
Time complaint received :

Nature of noise complaint:

Definition of problem after investigation by plant personnel :

(Attach additional pages and supporting documentation, as required .)

Date complainant first contacted:

Initial noise levels at 3 feet : dBA Date:
Initial noise levels at complainant's property: dBA Date :

Initial noise levels at 3 feet : . dBA Date :
Initial noise levels -at complainant's property : dBA Date :

Description of corrective measures taken:

Complainant's signature: Date :

Approximate installed costof corrective measures : $

Date installation completed
Date first letter sent to complainant: (copy attached)
Date final letter sent to complainant: (copy attached)

This information is certified to be correct:

Plant Manager's Signature :



energy facility, based on con-
struction and operation noise '. .
surveys, exceed the projected
levels originally permitted .
Accurate preconstruction esti-
mates of noise levels will reduce
the time and cost associated with
later revisions .

CASE STUDIES REGARDING NOISE

Alameda County requires in its
conditional use permits for wind
energy generators that these
facilities be located more than
1000 feet in the upwind direction
and at least 300 feet in any other
direction from any existing dwell-
ing or building site .
Contact. Alameda County Plan-
ning Department, 399 Elmhurst
Street, Hayward, CA 94544, (510)
670-5400, FAX : (510) 785-8793 .

Solano County's Wind Turbine
Siting Plan and Environmental
Impact Report contains policies
that prohibit wind turbines which
exhibit high infrasonic noise gen-
eration potential from locating
within one mile of residential uses
or land zoned for residential use .
Contact: Solano County Environ-
mental Management and Planning
Department, 601 Texas Street,
Fairfield, CA 94533,
(707) 421-6765 .

Kern County's Energy Element
contains a policy that requires an
acoustical analysis for energy pro-
ject proposals that might impact
sensitive and highly-sensitive uses
as listed in the Noise Element of its
General Plan .
Contact: Kern County Department
of Planning and Development
Services, 2700 M Street, Bakers-
field, CA 93301, (805) 861-2615 .

INFORMATION RESOURCES
REGARDING NOISE

The California Energy Commission
has information on dealing with
energy facility noise levels, mea-
surements, and mitigations . The
Commission has licensed numer-
ous energy facilities since it was
first authorized to do so, and has
developed expertise that it is will-
ing to share with others less
familiar with energy facility permit-
ting . The Commission staff has
developed a document on noise
which may be useful to local
governments.
Contact: Engineering Office,
Energy Facilities Siting and
Environmental Protection Division,
California Energy Commission,
1516 Ninth Street, Sacramento,
CA, 95814, (916) 653-1608 .

The California Department of
Health Services has issued Guide-
lines for the Preparation and Con-
tent of Noise Elements in General
Plans, and Model Community
Noise Control Ordinances . While
there are no direct state regulations
for off-site noise levels, these pub-
lications may help a community
develop a set of evaluation criteria .
Contact. California Department of
Health Services, 744 P Street,
Sacramento, CA 95814,
(916) 445-4171 .

The Governor's Office of Planning
and Research has developed
General Plan Guidelines, including
those for the required Noise
Element in every General Plan .
Contact: Governor's Office of
Planning and Research, 1400 10th
Street, Sacramento, CA 95814,
(916) 445-4831 .

The National Academy of Sciences
published (1977) a report entitled
Guidelines for Preparing Environ-
mental Impact Statements on
Noise, Appendix A, page 3, in the
Report on Working Group 69 on
Evaluation of Environmental
Impacts of Noise by the Committee
on Hearing, Bioacoustics and
Biomechanics Assembly of Behav-
ioral and Social Sciences National
Research Council .
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ELECTRIC AND MAGNETIC FIELDS (EMF)
CHAPTER 5.6 : PUBLIC CONCERNS ABOUT

INTRODUCTION

Both electric and magnetic fields
occur naturally and are present
around electrical equipment,
appliances and power lines . Re-
cent interest and research have
focused on whether magnetic field
exposure affects human health .
Before this, most of the focus was
on electric fields . This new focus
started with reports of a possible
link with cancer in humans pre-
sumed to have been exposed for,
long periods to magnetic fields .
No such association was suggested
in these reports when examining
exposure to electricfields from the
same sources .

Although there is general agree-
ment among scientists that. the
cancer or other disease-causing
potential of magnetic fields has not
been established from the available
evidence, it is also true that the
possibility of such health effects
cannot be dismissed by scientists
based on the same evidence .

Because of this uncertainty, most
utility regulatory agencies in the
U.S . have acknowledged the need
for clarifying research while some
now consider it appropriate to
incorporate field reduction tech-
niques at minimal cost for new and
upgraded power system projects .
The present scientific uncertainty
also means that public health
officials cannot establish a standard
or level of exposure known to be
safe or harmful .

The challenge for local govern-
ments is how to respond reason-
ably to the concerns of local
citizens in the face of scientific
uncertainty .

	

Public concerns may
relate to both new and existing
power lines and other electrical
power facilities . Both new and
existing power lines, for example,
may affect existing or planned land

i:c . . .an electric field is
created when an
appliance is plugged
into the energized
circuit while the
magnetic field is
produced only when
the appliance is
turned on.99

uses and community development
in general . Generally, utilities have
taken the initiative to inform
citizens about the current state of
the knowledge on magnetic field
issues . Local governments and
utilities working together can en-
sure electric facility development
in a manner consistent with the
general plan .

This chapter presents background
information about electric and
magnetic fields . First, we describe
the basic nature of each field as
commonly encountered in the
environment and summarize find-
ings from early and recent scientific
studies on the health effects issue .
We then discuss what the federal
and state governments are doing to
address concerns about EMF .
Finally, we present recommenda-
tions on how local governments
might address the present concern
with regard to EMF sources in their
respective areas . We hope that the
information and resources provided
will assist local governments in
making informed decisions for their
respective communities and in
working with utilities and address-
ing state policies and programs .

HOWDID THE CONCERN OVER
EMFEXPOSURE BEGIN?

The modern concern over possible
EMF health effects can be traced
mostly to reports by Soviet scien-
tists in the mid-1960s about health
effects among occupationally ex-
posed individuals . The effects re-
ported were effects other than
cancer . Based on knowledge of
the basic nature of EMF, the elec-
tric field component of EMF was,
assumed more likely than the com-
panion magnetic field to be respon-
sible for these effects . Despite
serious flaws in the epidemiologi-
cal studies involved, these reported
findings served throughout the
world to intensify research on the
EMF health effects issue . Most
such research focused on the
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electric fields for the kinds of
non-cancer effects suggested by
these Soviet reports .

Scientists who have reviewed these
research findings generally agree
that they neither confirmed the
early Soviet report of effects nor
established biological mechanisms
that might be responsible for such
effects . The internal electric fields,
currents and energy that might be
induced by exposure to fields from
even the highest-voltage lines
would be much smaller than those
occurring naturally in the body .
For these and other reasons, no
attempt was made in the past by
regulatory agencies to establish
health-based numerical limits on
fields from power-system and other
common EMF sources .

Electric Field Only

110 Volts No Current

Electric &
Magnetic Fields

Electric fields are generated by voltage, while magnetic fields are generated by current .
Both types of fields occur around power lines .

SOURCE: Colusa County Transmission Line Element

WHAT IS THEREASON FOR THE
PRESENT LEVEL OF CONCERN
OVER EMFEXPOSURE?

The present-day concern over EMF
and health began with a 1979 re-
port of a higher than normal
incidence of cancer in children
assumed by the authors to have
been exposed to above-normal
levels of EMF because they lived
near power lines . The cancers
involved are generally rare, of
mostly unknown causes, difficult to
link to any one environmental
agent, and at the levels suggested,
difficult to detect in the types of
human (epidemiological) studies
involved .

Since electric fields cannot pen-
etrate building materials like mag-
netic fields, the authors assumed,

without actual measurements, that
only the magnetic fields could have
been responsible for such cancers .
When field measurements were
made in similar studies conducted
later, no such direct cancer link
was detected for magnetic or
electric fields, raising the possibility
that the reported cancer risk
increase could have been due to
factors other than magnetic fields .
It is because of the ubiquitous
nature of electricity and EMF that
any possibility of a health risk was
identified as in need of further
scientific investigations .

WHAT TYPES OF RESEARCH HAVE
BEEN CONDUCTED TO ADDRESS
THIS MOSTLY CANCER RISK-
BASED EMF CONCERN?

Basically, three kinds of studies
have been conducted since the
early reports of cancer :

1) Laboratory studies that expose
single cells, groups of cells, or
organs to fields under a variety of
conditions to look for measurable
effects which can provide insight
into how effects in humans or
laboratory animals might be
produced

2) Laboratory studies that expose
animals or humans to fields
under controlled conditions and
to look foreffects in body func-
tion chemistry, disease or
behavior

3) Epidemiological studies with-
in human populations exposed in
the home, work place or from
medical applications, to look
directly for any effects of expo-
sure

These studies have been difficult to
conduct mostly because of the

. difficulty in establishing a unit of
dose to the exposed study subject,
identifying what characteristics or
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types of exposure might be most
biologically important, detecting.
the usually small effects of such
weak fields and identifying the
biological mechanisms that might
be involved .

Biological effects have been
reported in some of the laboratory
studies on EMT . Most of these
effects are observed only using
electric or magnetic fields much
stronger than those encountered in
the residential environment .
Biological effects of these types do
not necessarily point to the poten-
tial for human health effects .

Determining whether or not these
effects influence human health is
complicated because they are
subtle, do not increase with
increasing field strengths, and
results are not consistent from one
laboratory to the next . These and
other factors have made it difficult
to assess the possibility of human
health effects from such reports of
biological effects .

SOURCE: Bonneville Power Administration, 1993 .

DO THESE RESEARCH FINDINGS
SUGGESTA HEALTH RISK TO THE
EXPOSED PUBLIC?

As noted in the introduction to this
chapter, most scientists now agree
that the available EMF research
findings have not established either
power-system electric or the mag-
netic field as posing a risk of
cancer or non-cancer effects to the
exposed public. The same conclu-
sion has been reached by several
scientific review panels such as
those of the Environmental Protec-
tion Agency (1992), Oak Ridge
Associated Universities (1992), the
National Radiological Protection
Board of Great Britain (1994), the
American Physical Society (1995),
the Swedish Electric Safety Board
(1993), and the National Research
Council (1996) . (Also see page
5 .6.7 for information about the
review of the National Research
Council .) While such health risk
has not been established, there is
agreement among those in favor of
some type of action that these same

TYPICAL 60-Hz MAGNETIC FIELDS MEASURED AT VARIOUS
DISTANCES FROM SOME ELECTRICAL APPLIANCES - mG

" Microwave Oven

" Television

1 .2 Inches

	

12 Inches

	

39 Inches

750-2,000

"

	

Electric Range

" Fluorescent Lamp

60-2,000

400-4,000

25-500

40-80 3-8

4-40 0.1-1

5-20 0.1-3

0 .4-20 0.1-2

findings have not ruled out the
possibility of such health risks,
hence the appropriateness, in some
cases, of measures to reduce
exposures . Given the limited
nature of the evidence suggesting
the possibility of a health risk, there
is general agreement among those
in favor of some type of action that
only measures with minimal costs
would bejustified (either relative to
system design, or placement away
from humans) since a health
benefit might not necessarily result .

WHAT ARE ELECTRIC AND
MAGNETIC FIELDS?

Electric and magnetic fields are
invisible force fields present in
nature, and in the case of the man-
made power-system fields of the
present focus, around any wire or
device in which electricity flows .
Since these power-system fields
exist and can be measured sepa-
rately in the environment, they can
be considered separately with
regard to any biological effects they
might produce . (See the insert,
Measurement of EMF on page
5 .6.5)

Electric fields represent the forces
that charges exert on other charges
while magnetic fields represent the
additional forces that moving
charges exert on other moving
charges . Voltage is the force
applied across a conductor to
cause charges to move from one
point on that conductor to another .
This directional movement of
electric charges constitutes current
flow .

The strength of the fields from any
given source will diminish rapidly
with distance away from that
source . Therefore, one way to re-
duce human exposure is to in-
crease the distance between the
source and potentially exposed
humans .



WHERE ARE POWER-SYSTEM
ELECTRIC AND MAGNETIC FIELDS
FOUND?

An electric field is produced when-
ever voltage is applied to energize
a circuit, but a magnetic field will
be produced only when electric
current flows in that circuit. This
means, in the examples shown in
the insert on page 5 .6 .2, Two Kinds
of Fields in EMF, that an electric
field is created when an appliance

is plugged into the energized cir-
cuit while the magnetic field is pro-
duced only when the appliance is
turned on . Since both fields are
associated with the generation and
use of electric power, they will be
found around electric power
plants, transmission and distribu-
tion lines, substations, transformers,
wall wirings, building grounding
systems, as well as electrical
appliances and equipment.

The voltage on any circuit in a
power system typically varies very
little so the electric fields that are
produced will remain relatively
steady at any given point around
that circuit. Since the magnetic
field is produced only when cur-
rent flows, its magnitude will vary
according to the current in the
conductor. This means, in the case
of power lines, that the magnitude
of the magnetic field will vary
constantly over time according to
changing loads on the line .

TYPICAL TRANSMISSION LINE ELECTRIC & MAGNETIC FIELD STRENGTHS
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SOURCE : DOE/BP-2081, Electric Power Lines, November 1993 .



Given the well established poten-
tial shock hazards and other
environmental effects of
power-system fields, (such as
audible noise and radio and
television interference), power lines
and related facilities are designed
and operated in ways that reduce
the intensity of their electric and
magnetic fields without affecting
safety, reliability, efficiency, main-
tainability and economy of opera-
tions . The procedures and design
measures involved have been
established from research and
industry experience .

WHAT ARECOMMON LEVELS OF
EXPOSURE TO POWER-SYSTEM
ELECTRIC AND MAGNETIC
FIELDS?

Since the intensity of electric and
magnetic fields decreases with
distance from the source, any
individual would be exposed at
levels dependent on his or her
distance from the source in ques-
tion . (See the inserts on pages
5-6 .3 and 5 .6.4 showing fields to
which an individual might be
exposed near sources of electric
and magnetic fields .) Individuals
using any of the common electrical
appliances shown might be expos-
ed to magnetic fields at levels
reaching up to tens or thousands of
milligauss at very close distance .
Such exposures would be much
greater than most commonly
happen around power lines . The
intensity of fields from point
sources such as appliances dimin-
ishes more rapidly with distance
than happens with fields from more
expansive sources such as power
lines . Therefore, appliances or
electrical equipment do not
contribute significantly to the
background residential levels to
which the individual may be
exposed involuntarily for long
periods of time.

According to a report by the De-
partment of Energy (DOE), the
background magnetic levels (away
from appliances) in the typical
American home varies from 0.5 to
4 .0 mG depending on the presence
of their main sources such as
power lines, unusual wall wirings
and grounding systems . The
average value is 0 .9 mG. Although
exposure to appliance-related fields
would be much greater than to
fields from the typical power line, it
is important to note that such high-
level exposures would occur only
for the relatively short period the
appliance is in use . Scientists have
not determined whether such high-
level, but short-term exposures
would be more biologically signif-
icant than the low-level, but long-
term background exposures . Such
exposure differences are noted only
to show that relatively high-level
magnetic field exposures are not
confined to the powerline environ-
ment .

According to the same DOE report,
several EMF studies of effects in
humans (epidemiological studies)
have used two or three mG as an
arbitrary cut off point for distin-
guishing between presumably ex-
posed and unexposed groups, but
not to suggest a safety threshold .
There is no scientific evidence for
human effects at these or any other
levels . It would therefore be in-
appropriate to use these, or any
other numerical value as an
exposure threshold of regulatory
significance . (See INFORMATION
RESOURCES at the end of this
chapter for the DOE booklet) .

For any given overhead line, the
strength of measured magnetic
fields will depend on such charac-
teristics as the distance from the
line, the height of the line, the
amount of current (not voltage) in
the line, distance between conduc-
tors and conductor arrangement.
For information on the measure-
ment of EMF, see the insert on
page 5 .6.5 .
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CAN EMF PENETRATE OBJECTS?

Electric fields cannot penetrate
most materials ; therefore, trees,
houses and other large objects can
shield the individual from them.
By contrast, magnetic fields can
penetrate most materials, therefore,
buildings, trees, other large objects,
and the ground cannot shield the
individual from them.

Placing power lines underground
Iwhero ,their conductors are
placed ;closer together) usually
decreases the strength of their
magnetic fields as compared to
similar overhead lines . However,
exposure to the individual standing
directly above the underground
line may be the same or even
higher than those associated with
comparable overhead lines . This

EMF PROGRAM ASSISTANCE TO LOCAL GOVERNMENTS

means, therefore, that under-
grounding might not necessarily
reduce exposure to fields from
power lines . Because the conduc-
tors of underground lines are
placed closer together, the intensity
of their magnetic fields diminishes
more rapidly with distance than
happens with comparable over-
head lines .

The ability to penetrate building
materials also means that power
lines, whether overhead or under-
ground, can add to the average
(background) levels in nearby
residences and contribute to long-
term exposures not within the
direct control of the individual .

WHAT IS MEANT BY PRUDENT
AVOIDANCE WITH REGARD TO
EMF EXPOSURE?

The term "prudent avoidance" is
often used in literature relating to
EMF. This term was defined by M.
Granger Morgan, of the Depart-
ment of Engineering and Public
Policy at Carnegie Melon Univer-
sity to mean "Limiting exposure
which can be avoided with small
investments of money and effort .
[Emphasis added.] Don't do
anything drastic or expensive until
research provides a clearer picture
of whether there is any risk and, if
there is, how big it is ."

The difficulty with using this term is
that there can be differences in
opinion about what is "prudent" in
regards to particular costs or in-
conveniences . In California, the
California Public Utilities Commis-
sion (CPUC) has established a
policy of reducing exposures to
electric and magnetic fields for
new and upgraded energy facilities
through no-cost/low-cost measures
for EMF management. (Refer to the
CPUC and utilities' sections
below .)

CHAPTER 5.6 : ELECTRIC ANDMAGNETIC FIELDS (EMF) ENERGY-AWARE PLANNING GUIDE: ENERGY FACILITIES

	

5.6.6



The states that have responded to
the present concern have mostly
established policies designed to ,
ensure that exposure to fields from
new power-system sources do not
exceed those from existing ones.
In no case have there been require-
ments to modify existing sources .

WHAT IS THE FEDERAL
GOVERNMENT DOING TO
ADDRESS EMF?

One of the more recent actions of
the federal government was to
establish the Electric and Magnetic
Fields Research and Public Infor-
mation Dissemination (EMF RAPID)
Program, as required by the Energy
Policy Act of 1992 . The U .S .
Department of Energy (DOE)
administers the overall program
and directs research on exposure
assessment and field management
techniques . The National Institute
of Environmental Health Sciences
(NIEHS) directs the risk assessment
and health effects research . The
public information component of
the program is the responsibility of
both DOE and NIEHS . They have
developed several publications to
inform the public about the current
state of knowledge of EMF re-
search .

In 1991, Congress asked that the
National Research Council review
the EMF research literature for
evidence of any health risk to
exposed humans . Based on a
comprehensive evaluation of over
500 EMF studies conducted over a
seventeen-year period, the Na-
tional Research Council concluded
in an October 31, 1996 report,
with regard to residential exposure,
that it found no consistent and
conclusive evidence that EMF
poses a health hazard to exposed
humans . The committee did not
address the possible effects from

occupational exposure in this
report . It called for more research
to explain the factors responsible
for a small increase in childhood
leukemia in houses close to power
lines which may be the result of
factors other than magnetic fields .
It also called for more research into
the relationship between high
exposures to EMF and breast
cancer in animals already exposed
to other carcinogens . (See the
insert, Conclusions of the National
Research Council Regarding the
Possible Health Effects ofExposure
to Residential Electric And Mag-
netic Fields) .

Research conducted under the
RAPID program covers a broad
range of scientific disciplines and
complements EMT research being
conducted in the United States and
throughout the world . The pro-
gram coordinates and focuses the
federal EMF effort and provides a
central point from which to eval-
uate research findings, interpret
them for the public and dissemi-
nate the information .

For information available to the
public, see the INFORMATION
RESOURCES section at the end of
this chapter .

raf

slv

°

	

! 9
F
.

r!:

o p~S ,yy;~

rt
0

CONCLUSIONS OF THE NATIONAL RESEARCH COUNCIL
REGARDING THE POSSIBLE HEALTH EFFECTS OF EXPOSURE

TO RESIDENTIAL ELECTRIC AND MAGNETIC FIELDS

°Stiff

Alm

r *taY~.l: a'- ,e
MOO,,'



HOWIS ENERGY FACILH YEMF
BEING ADDRESSED IN
CALIFORNIA ?

Design, construction and operation
of electrical transmission facilities
in California is generally outside
the regulatory authority of local
governments . Depending on the
particular facility, this authority
may rest with the California Public
Utilities Commission (CPUC), the
California Energy Commission, or a
publicly owned utility .

The CPUC specifies requirements
for the shock hazard safety of all
electrical transmission facilities in
the state . Since (a) all power lines
and related facilities must meet the
shock hazard safety requirements
of the CPUC and (b) EMF reduction
measures might impact facility
safety, efficiency, reliability and
maintainability, the Energy Com-
mission staff considers it most
appropriate for all state and local
agencies to regard CPUC's policy
on EMF reduction (discussed
below) as a basis for assessing the
acceptability of all power-system
sources in the state .

In 1988, the California Legislature
directed the CPUC and the Depart-
ment of Health Services (DHS) to
jointly review the scientific infor-
mation available on EMF health
effects and to report their findings
in consultation with the Energy
Commission and other state and
federal agencies . The findings
were presented in a September 15,
1989 report to the Legislature . This
report concluded that available
scientific evidence did not show a
reliable link between exposure to
electric or magnetic fields and
health effects, and was insufficient
to warrant regulatory action .

o California Public Utilities
Commission (CPUC) .

Following the September 5, 1989
report , the CPUC established a
17-member group in January 1991,
to develop consensus recommen-
dations on an interim EMF policy
for electric utilities under its
jurisdiction, pending scientific/
medical conclusions. The group
consisted of representatives of the
general public, consumer advocacy
groups ; environmental groups, state
agencies, utility worker unions, and
utility representatives. In response
to recommendations of this group,
the CPUC issued a Decision on
November 2, 1993 .

In this decision, the CPUC:

" Ordered Investor Owned
Utilities (IOUs) to develop and
implement no-cost and low-cost
steps to reduce EMF levels at
new and upgraded facilities; to
develop EMF design guidelines
for the-construction of new and
upgraded facilities ; to continue
providing free uniform residential
and work-place EMF measure-
ment programs ; and to provide
yearly bill inserts to their custom-
ers regarding the EMF issue

" Established a $1 .5 million four-
year educational program and a
$5 .6 million four-year non-
expefimental research program
to be funded by California rate-
payers and managed by the
California Department of Health
Services

The CPUC has included the no-
.cost and low-cost magnetic field
reduction measures as a require-
ment in its certification process for
new and upgraded transmission
lines of 50Kv to 200Kv and substa-
tions (General Order 131-D), hav-

ing determined that the existing
knowledge on the health issue did
notjustify setting any numerical
exposure standards .

o California Energy Commission.

The Energy Commission, through
its staff, was a member of the EMF
consensus group discussed above .
The staff of the Energy Commission
supports the recommendations that
emerged from that process . The
Energy Commission, like the
CPUC, has not set any health-
based limits concerning either
electric or magnetic fields.

When an applicant seeks a license
from the Energy Commission for a
power facility and transmission
lines, the staff conducts an inde-
pendent analysis for the proposed
project . This analysis includes
examination of design measures
proposed to be incorporated into
the project to limit human expo-
sure to magnetic fields and, in the
case of utility projects, to imple-
ment the utility's EMF management
guidelines . Staff considers the
possible measures that might be
incorporated in a given project in
light of their effectiveness, effects
on safety, reliability, efficiency, and
cost practicality . The analysis, to-
gether with any conclusions based
on it, is included in the staff's re-
commendations concerning wheth-
er the Energy Commission should
grant a license or impose certain
conditions on a licensee .

o State Department of Health
Services .

The CPUC's November 1993
Decision (see above) established a
four-year EMF Research and
Education Program (Program) . The
CPUC selected DHS to be the pro-
gram manager to oversee and



coordinate EMF-related research, .
facilitate public education and
policy analysis in California, inter-
pret research findings, and advise
(the CPUC and other agencies) on
any health-based need for changes
to existing EMF policies. The Pro-
gram is structured to allow substan-
tial input from the general public .
and other interested parties through
the EMF Program Stakeholders
Advisory Committee . The commit-
tee, consisting of core and ex-
officio members, provides a forum
where citizens and professionals
can express-any concerns about
potential health effects and can ask
questions about EMF policy . Local
government representatives are
invited to participate as ex-officio
members or as visitors at the
publicly noticed meetings . The
committee advises DHS Program .
staff regarding program direction .

The Education and Technical
Assistance Subcommittee was
formed in the spring of 1995 to
provide the EMF Program with in-
put for future activities that may be
of assistance to local governments .
The insert on the previous page
presents types of assistance current-
ly available to local governments . .

o State Department of Education .

While noting that EMF health
effects have not been established
for exposed humans, the California
Department of Education estab-
lished regulations in 1993 that in-,
cluded specific distance require-
ments for the area between the
edges of the property line of new
schools and the rights-of-way of
high-voltage lines . These regula-
tions were established conserva-
tively on the basis of electric field
strengths for the various classes of
high-voltage transmission lines .

The regulations were the result of
public concerns and included the
input of the Department of Health
Services and California utilities .
These regulations have no particu-
lar relationship to magnetic field
exposures since magnetic fields are
proportional to current rather than
voltage . They also do not address
exposures from either electrical
sources within school grounds or
the location of new lines in the
area around schools . The distance
requirements are specified in the
California Code of Regulations, title
5, section 14010c (Regulations for
School Site and Plans) as follows :

" 100 feet for 50-133 kV lines

" 150 feet for 220-230 kV lines

" 350 feet for 500-550 kV lines

Since (a) no EMF health effects
have been established and (b) the
most biologically important types
of exposures are yet to be estab-
lished, such distance requirements
should not necessarily be seen as
providing any health benefits . EMF
exposure as noted in these regula-
tions is one of many factors that
should be considered in the choice
of sites for new schools .

WHAT ARE SOME OF THE
ACTIONS BEINGTAKEN BY
CALIFORNIA UTILFIIES TO
RESPOND TO EMF CONCERNS?

All IOUs (and many municipal
utilities) have incorporated the
CPUC specified no-cost low-cost
concept in their field management
policies regarding the design and
operation of new and upgraded
facilities, including transmission
lines, distribution lines, and
substations .

Many utilities have EMF informa-
tion programs for their employees
and the general public, provide
technical assistance to local
agencies and also provide updates
on research findings .

Utilities generally consider it im-
portant to involve the public as
they present the rationale for the
choice of exposure reducing
measures proposed for a particular
power line . Customer questions on
EMF exposure are handled through
answer lines usually dedicated to
this purpose . When desired, re-
sidential field measurements are
made mainly by either the utility
staff or with a meter loaned to the
interested individual .

Where an individual or group de-
sires modification of an existing
facility, a number of utilities have
shown a willingness to allow the
modification at the expense of the
entity desiring it provided such
modifications do not impact safety,
maintainability, reliability and
efficiency . Because field strengths
are influenced by many factors,
utilities would be unable to guaran-
tee that the fields in question
would be lower than before the
desired modifications .

WHAT IS BEING DONE ABOUT
EMF IN SCHOOLS?

Individual school districts in Calif-
ornia have acted on a case-specific
basis to assess magnetic field ex-
posures in schools and, in a few
cases, have negotiated actions with
utilities to reduce'exposures from
existing energy facilities . How-
ever, there presently are no scien-
tific reasons for children to be more
sensitive than adults to the effects,
if any, of EMF. Therefore, such
modifications would not necessar-
ily provide any health benefits .
The actions taken in these few
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ranging from $20,000 to $100,000
or more. The Energy Commission
staff does not encourage such
expensive measures with regard to
schools or any other location .
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The cost of such actions (as with
residential customers) is borne by
that school district or the customer .

Only no-cost or low-cost steps
have been taken in the majority of
cases with regard to EMF. In sev-
eral cases, the main sources of
magnetic fields in the schools were
found not to be power lines . In
these cases, the sources were
electrical appliances or equipment,
faulty wiring, or school transform-
ers .

WHAT CAN LOCAL
GOVERNMENT AGENCIES DO TO
ADDRESS PUBLIC EMF
CONCERNS?

This section provides ideas for
local governments on how best to
address some of the concerns that
the public may have about electric
and magnetic fields . Public con-
cerns about EMF exposure relate to
developments (such as residential
areas, schools, day care centers)
near existing power lines or substa-
tions, as well as the development
of new or upgraded power lines
and substations in their communi-
ties .

As noted in the above section on
the California Public Utilities Com-
mission (CPUC), the policies of that
state agency require investor-
owned utilities to address EMF in
the construction of new or up-
graded utility facilities with the use
of no cost and low cost measures.
The CPUC EMF-related policies do
not require changes to existing
energy facilities .

Jurisdictions throughout California
have been struggling with develop-
ing policies and practices to assist
them as the permitting agencies for
projects which are proposed adja-
cent to existing power lines or
substations . Local governments are
cautioned against adopting any
specific numerical standard of
magnetic field strength or specific
buffers or setbacks, until there is a
scientific basis for doing so . (The
adoption of numerical standards is
inconsistent with the CPUC EMF
policy for new electrical facilities .)
In addition, CEQA does not require
or encourage the analysis of EMF
because the impacts are presently
unknown and speculative . (Sec .
15145 of CEQA Guidelines)
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Local government policies can, of
course, designate preferences for
land use in general plans . How-
ever, due to the present scientific
uncertainty surrounding the EMF
issue, local governments should
exercise caution regarding poten-
tial policy pitfalls and give due
consideration to the no-cost and
low-cost EMF reduction policy of
the CPUC. Planning provisions
that discourage development adja-
cent to transmission lines or rights-
of-way may create legal contro-
versy between local governments
and property owners. Local fiscal
as well as legal problems may also_
result from the perception of "safe"
and "unsafe" zones and potential
property value variations.

Local governments should also be
wary of simply adopting a policy
that anotherjurlsdiction adopted
after its own study and review .
There may be unique local land
use issues in differentjurisdictions
which require different policies .
Notwithstanding the above cau-
tions, ideas are provided for your
consideration in the following local
government program areas :

In Local Government and Public
Education and Involvement

" Whether the facilities are new
or existing, local governments
are encouraged to stay informed
by working with all stakeholders,
including the CPUC and the
Energy Commission when they
havejurisdiction, the utility,
constituents, and developers .

" Participate in the Electric and
Magnetic Fields (EMF) Program
Stakeholders Advisory Commit-
tee Meetings as an ex-officio
member or as a visitor to ask
policy or technical questions, to
learn about the state program
and what research is being done.
(See insert EMFProgram Assis-
tance to Local Governments on
page 5.6 .6 .)

" If you are unable to attend any
meetings, you may request infor-
mation from the EMF Program on
the state of the science, state
policy development, and techni-
cal assistance available . You
may request to be put on the
mailing list as an interested party .

" Provide a status report to the
governing body (Board of Super-
visors/City Council) periodically
regarding the current status of
EMF health studies (using EMF
Program information) and policy
or implementing measures adopt-
ed by local utilities, state agen-
cies and other localjurisdictions .
Invite a well-informed EMF
Program speaker or panel to
make a presentation at governing
body or public meetings .

" Learn from the experience,
both positive and negative, of
other counties and cities .regard-
ing how EMF is being addressed .

The DHS EMF Program can pro-
vide a list of cities and counties
which have worked to develop
EMF-related policies . The EMF
Program also plans to collect
case study information . (Infor-
mation about the Colusa County
Transmission Line Element
appears on page 3 .11 of Chapter
3.)

" Work with the local or State
Department of Health Services
and local utilities in the develop-
ment of public education efforts
regarding the issue of EMF and
health . Invite the public to
attend briefings regarding EMF
and EMF management tech-
niques . See the insert on page
5.6.6 regarding assistance from
DHS in organizing community
groups .

" Include the public in discus-
sions of EMF management during
early community involvement for
the siting of electric generating
facilities and power lines and
include the CPUC EMF policy in
the discussions .

Local Planning Considerations

" Land use planning techniques
and zoning provisions can pro-
vide, in general, that :

a) human exposure to magnetic
fields be considered and

b) the heightened public con-
cern over childhood exposure be
considered .

" Land use designation within
and adjacent to rights-of-way can
be made to limit unnecessary
human exposure, but at the same
time allow for flexibility so that
local governments can respond
to evolving scientific findings .
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Working With Utilities/Project
Proponents

" Consult with project propo-
nents to keep informed regarding
the location of planned new or
upgraded power lines, substa-
tions, and transformers, and the
implementation of feasible EMF-
reducing design measures .
Inquire whether the local utility
intends to design and operate the
new facilities in keeping with
current CPUC EMF policy, where
applicable . Include this informa-
tion in a status report to your
governing body .

" Express specific local concerns
to "lead" and "responsible
agencies" during the permitting
process when the local agency
does not have the lead .

GENERAL PLAN AND
IMPLEMENTATION IDEAS

The following are ideas which can
be used for the development of
general plan policies and imple-
mentation programs, providing
they are consistent with the entire
general plan .

In addition, working with and pro-
viding advance guidance to pros-
pective energy project developers
will result in a more efficient,
effective, and expeditious permit-
ting process which will benefit
both the local community and the
developerlapplicant.

" Local governments can, when-
ever possible, maintain a public
information program of the cur-
rent state of knowledge about
EMF. Monitor the research and
policy developments concerning
EMF. Include written material
about EMF, what is being done,
and what options individuals

have based on the current know-
ledge about potential health
risks, if any._

" . When the safety element (or
any other appropriate element) of
the general plan is revised, local
agencies can include a commit-
ment to monitor the research and
policy developments concerning
EMF. Anyexposure standards, if
established in the future by state
and/or federal agencies, should
be considered for inclusion in the
general plan and applicable
ordinances .

" Local agency planning for new
energy facilities (for which the
local government has authority)
or for upgrades to existing facil-
ities can ensure implementation
of no-cost and low-cost FMF
reduction measures consistent
with the CPUC policy .

" Local governments can adopt
land use plans which accommo-
date and include preferences
concerning the location of new
power lines consistent with a no-
cost and low-cost policy .

" Local governments can coordi-
nate with the appropriate local
utility the adoption of land use
plans that designate preferred
secondary uses for rights-of-way.

" Local governments can coordi-
natejoint review of land use
applications with the appropriate
local utility for areas where
significantly increased electrical
demand may be anticipated .

" Local governments can ensure
that developers and planners
have access to information about
EMF so they can consider factors
-influencing public EMF exposure
in the context of proposed
projects .

" Local governments can choose
to discourage some types of new
development adjacent to existing
transmission lines and rights-of
way .

" Local governments can en-
courage commercial, industrial
or open space land uses adjacent
to existing transmission lines and
rights-of-way .
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