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Thank you President Mroz for allowing us the opportunity to provide input on the Energy Master Plan
(“EMP”). I am Michael Egenton, Senior Vice President, Government Relations for the New Jersey
State Chamber of Commerce (“State Chamber”).

Since 1911, the State Chamber has been recognized as the independent voice of business in New
Jersey. With a broad-based membership ranging from the Fortune 500 companies to small
proprietorships, representing every corner of the state and every industry, our members provide jobs
for over a million people in New Jersey. We continue to work toward streamlining the regulatory
process while striving to maintain the economic vitality of our members and the quality of life that
makes New Jersey unique.

 Energy is the lifeblood of the economy. Reliable, safe, reasonably-priced and environmentally sound
energy supply is essential for New Jersey’s economic progress. The State Chamber supports a
balanced approach toward achieving the EMP goals that doesn’t depend or rely on one method, one
technology, one fuel source, or overburden one segment of the economy or group of energy
CONSUMErs.

We believe the EMP sets very reasonable and attainable goals in its blueprint for New Jersey’s energy
future. However, since the adoption of the 2011 EMP, New Jersey has experienced a number of events
that have atfected New Jersey’s energy infrastructure in a different manner. To that end, I would like
to recognize the State’s efforts in adopting programs to harden the power grid in the wake of recent
extreme weather events, like Super Storm Sandy.

The reliability and resilience of our energy, along with our transportation systems, are key to our
businesses and their operations in the State. We support continued efforts in strengthening,
modernizing and updating our aging power grid. We hope the EMP recognizes the need for such
investments and like any other long-term solution, the management and financing of such investments
require thoughtful but structured, more predictable deliberation.



The State Chamber believes that the following factors should be considered in this deliberative

process:

» Reliable and Resilient Infrastructure

¢ The EMP should support further efforts to continue resiliency and infrastructure investment
progress in the accelerated replacement of aging infrastructure and modernizing our electric
system. Infrastructure investments that enhance the reliability and resiliency of the electric
and gas systems will benefit all customers and create jobs.

e The EMP should support the expansion of both electric and natural gas transmission.
Improvements to both systems will improve economic etficiency and lower costs to
consumers.

» In-State Generation
e The State Chamber believes that competitive wholesale and retail energy markets continue
to deliver benefits to the State and that well-structured competitive markets will provide the
best pathways to reaching the State’s goals.
¢ The EMP should also recognize the continuation of a diversified fuel mix and balanced
portfolio of generation resources to meet all energy reliability needs of the state, including
Nuclear.

» Nuclear Power
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Nuclear is the most vital source of low-cost, clean, carbon-free, baseload electric
generation in the State of New Jersey.

Nuclear energy continues to be an important part of America's and New Jersey’s diverse
energy portfolio, providing reliable base load electricity around the clock. Nuclear
generation provides nearly 20 percent of our country’s electricity and accounts for 52
percent of our annual in-state power generation.

The continued operations of Salem and Hope Creek are critical to the reliability of the
system, particularly in light of the scheduled retirement of Oyster Creek in 2019.

Base load capacity continues to be a priority for the State’s energy policy.

> Natural Gas

Natural gas is economically efficient and is a clean, safe, and reliable source of energy.
New Jersey is the least expensive in the nation for residential retail natural gas prices,
dropping from 17" most expensive in 2010, according to the U.S. Energy Information
Administration (USEIA).

Shale gas discoveries throughout the United States have enabled developers to bring
significant new domestic natural gas supplies to consumers.

Regional Greenhouse Gas Initiative (RGGI) Chairwoman Katie Dykes recently said at
an event hosted by the Center for Strategic and International Studies in Washington, DC
that "because we made such a rapid transition to natural gas-fired generation in New
England, we have work to do to get gas pipeline infrastructure developed to serve that
gas generation."

» B.L. England Power Plant Renovation

The State Chamber continues to support a major project in South Jersey that will
provide the B.L. England electric generation plant in Beesley's Point with the natural
gas supply it needs to stop burning coal, and pave the way for it to become one of the




cleanest power plants in New Jersey. The project also will provide a critical back-up
route for natural gas to more than 142,000 customers in Cape May and Atlantic counties
who now depend on a single pipeline.

The plan, by RC Cape May Holdings, which owns the B.L. England electric generation
plant, calls for building a 22-mile, 24-inch high pressure natural gas pipeline from just
outside Millville in Maurice River Township, Cumberland County, to Beesley's Point in
Upper Township, Cape May County. Once constructed, the new pipeline will provide
the area with safe and reliable energy, make homeowners in the area less vulnerable to a
service outage and reduce air pollution as designed in the state's 2011 EMP and as
required in air pollution regulations.

Under the plan, the plant will no longer operate on coal and oil. Instead, the project calls
for repowering one of the plant's units with a state-of-the-art combined-cycle natural gas
turbine, and repowering another unit with natural gas. This will place it among the
cleanest power plants in New Jersey.

Converting this power plant to a clean-burning natural gas facility creates a win on
many fronts. It will improve air quality and public health, it will reduce costs for the
overburdened taxpayer, it will ensure energy reliability for the southern region of New
Jersey, and it will provide a boost to the economy and job creation, all the while
avoiding damage to our environment.

» Energy Efficiency

The State Chamber recognizes the importance of energy efficiency to achieving
business and environmental goals. For businesses, using energy more efficiently saves,
money, reduces operating costs, increases competitiveness, and promotes job retention
and creation.

NJ has invested approximately $3.27 billion in renewable energy and energy efficiency
development and continues to make such investments.

In previous years, the State had focused energy efficiency programs and funding on
residential customers. The State Chamber would welcome development of additional
efficiency programs that aim to incentivize commercial and industrial customers and
ultimately deliver the benefits we mentioned.

We also encourage State and local government to lead by example and pursue efforts to
reduce energy demand in government buildings.

» Renewable Energy
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Solar energy is clean, renewable, and sustainable. New Jersey ranks among the top
three states in the U.S. for total installed solar capacity.

We have historically supported the EMP objectives to encourage solar development at
sites such as landfills, brownfields, warehouses, and government facilities that provide
potential for larger installations, improve economies of scale, and that would return
unproductive or underutilized sites to societal use.

Landfill solar projects are about 40 percent less expensive than a typical residential net
metered solar project. This is attributable to the economies of scale that can be realized
for labor and procurement and installation of equipment combined with lower cost of
capital, lower customer acquisition costs and higher capacity factors that can be
realized.

Several developers over the years have expressed interest in building wind farms off
the coast of New Jersey. We believe the State must undergo an extensive analysis and
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evaluate the economic benetits of any proposed projects. We support the BPU’s due
diligence process to safeguard the interests of ratepayers, making sure that we avoid any
undue economic burdens. We would further suggest that the State engage our local and
regional chambers of commerce, particularly the ones along New Jersey’s coastal areas,
when and if such projects are under consideration.

~ Energy and the Environment

Of the 13 states comprising the PJM transmission region, New Jersey has by tar the
lowest CO; emission rate from its power sector.

New Jersey has reduced CO- emissions from its power sector by 33 percent from 2001
to 2012.

In May 2015, approximately 3,000 MW of old, dirty and inefficient peaker facilities
ceased operating in NJ to comply with the NOx Reasonably Available Control
Technology (RACT) Rule.

New Jersey has already achieved the 2020 target for CO> emissions set by New Jersey’s
Global Warming Response Act.

As we provide affordable and clean energy, it is important to note that the State needs to
have at its disposal methods and tools available when regional cooperation and
collaboration do not provide the necessary end results. The EPA in October 2011
granted New Jersey's Section 126 petition to force dramatic reductions of air
emissions from GenOn's Portland Generating Station in Northampton County,
Pennsylvania. Sulfur dioxide (SO2), mercury and many other contaminants emitted into
the air from this facility were carried in the atmosphere across the Delaware River to
communities in Warren County, and also negatively impacted air quality in Morris,
Sussex and Hunterdon counties. This was the first single-source 126 Petition the EPA
has ever granted under the Clean Air Act -- the first time it has granted a petition for a
power plant bordering another state. We commend the State regarding the end result —
the closure of that facility in Pennsylvania.

» Energy and the Transportation Sector

As a long serving member of the New Jersey Clean Air Council, an advisory body that
provides ongoing input and recommendations to the New Jersey Department of
Environmental Protection on air quality issues, we annually issue very detailed reports
with specific recommendations. Two of those reports, 2014’s Reducing Air Emissions
Through Alternative Transportation Strategies and 2015’s Air Pollution Knows No
Bounds, contain several suggestions to enhance the use of alternative fuel vehicles.

One such recommendation is to explore public/private partnerships for charging/filling
stations that include reasonable cost recovery incentives such as tax incentives and State
assistance with permitting and licensing. We would encourage the BPU to review the
reports and work with DEP and other stakeholders towards strategic implementation.

» Fuel Cell Technology

Fuel cells eliminate pollution -- the only byproduct is water. Because fuel cells have no
moving parts and do not involve combustion, this technology has the potential to
achieve great efficiency. The State Chamber encourages the State to work with and
support the research of New Jersey’s academic institutions to pursue making fuel cell
technology another viable option to our energy demands.




» Clean Power Plan

s While we are still analyzing the overall impact, we are concerned that EPA’s proposal
could hurt our state and the progress that we have made in reducing carbon dioxide
emissions. NJ should be recognized as a leader. We need to make sure that all states
are held to the same standards that New Jersey has set for our power producers. Our
members have made the cost commitments to install state-of-the-art equipment at their
tacilities. In the end, we only truly benefit if our regional neighbors and the rest of the
nation follow our lead.

The State Chamber appreciates the opportunity to comment and respectfully requests that our views be
given proper consideration.




New Jersey Conservation
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Good afternoon. My name is Tom Gilbert, and I am Campaign Director for Energy, Climate and
Natural Resources with the New Jersey Conservation Foundation.

Since 1960, we’ve saved more than 130,000 acres of land from sprawl development.

Today, we’re fighting a new sprawl: energy infrastructure. Simply put, pipelines, transmission
lines and transfer stations now threaten thousands of acres of land.

Nowhere is this more apparent than the current rush to build more gas pipelines in New Jersey.
The PennEast pipeline alone would cut through 3,300 acres of preserved land, leading to the
fragmentation of forests and farms, disturbance to streams and water quality, and the
industrialization of the landscape.

The numbers are sobering.

The Wilderness Society estimates that a single 1,000-megawatt coal-fired power plant requires
roughly 23,000 acres of land. Only 1,000 acres of land are used for the power plant itself; the
rest are needed for mining, waste disposal, transmission lines, rail spurs and more.

There is a better way forward.

As we see it, the Energy Master Plan’s focus on energy efficiency and renewables is right on the
money, but there is an urgent need to invest more and move much more quickly in these areas.

The best kind of energy is energy we don’t use. We need to place an absolute priority on
conserving energy. Energy efficiency will save land, save consumers money, reduce emissions,
and create jobs.

For example, California’s landmark energy etficiency programs have reduced personal
electricity use by 40 percent below the national average and resulted in $56 billion in household
energy savings. By allowing expenditures to be redirected toward other goals and services,
energy efficiency helped create 1.5 million jobs with a total payroll of $45 billion.

According to the National Association ot State Utility Consumer Advocates, with or without the
Clean Power Plan, states that pursue renewables and energy efficiency will see smaller increases
in total electric-system costs through 2030 than they would with any other investment strategy.

The plan can and should do more to promote energy efficiency and renewables. They represent
a true win-win for the environment and economy.



Testimony of William F. Brandes
Before the New Jersey Board of Public Utilinies

New Jersey Energy Master Plan
August 13, 2015

Good afternoon. My name is William Brandes. [ appreciate the opportunity to talk to the
Board today about the New Jersey Energy Master Plan.

[ have recently retired from the U.S. Environmental Protection Agency (EPA) after a 30
year career, mostly in EPA's Office of Solid Waste in Washington, D.C. [ was the first chief of
the Energy Recovery and Waste Disposal Branch of that office. I do not represent the Agency
here but my comments are the same as those I made many times during my years with EPA. [
am currently working as a consultant to the Energy-from-Waste industry.

The last ten years of my career in EPA was focused on how to change from a national
strategy on "waste" and getting rid of it to a strategy on ways to use waste materials as
commodities in a more sustainable materials management system. We also focused on ways to
support increasingly critical carbon reduction efforts to reduce the effects of greenhouse gases
from waste management and energy generation.

Key Point

[ urge the Board to include in the Energy Master Plan actions that promote the use of
municipal solid waste as an energy source. Such actions support an integrated solid waste
system, including Energy-from-Waste, and must play a more prominent role in achieving New
Jersey’s goals to increase renewable energy and reduce greenhouse gases while creating high

paying jobs.
Why do [ say that?

Every year, nearly 4.4 million tons of New Jersey’s trash is sent to landfills, with very
little, energy or materials recovery. There are only two principal and proven options when
communities dispose of the waste left over after recycling: landfilling or recover energy. Today,
75% of New Jersey waste is sent to landfills because current policies have continued to
disadvantage Energy-from-Waste by rewarding landfills, the inferior technology.

Different states as well as most parts of the industrial world, including the European
Union and China, have begun to view the non-recycled portion of trash as a resource, not a
problem.

Energy-tfrom-Waste is a proven technology that converts municipal solid waste into
baseload energy. There are currently 84 such facilities operating in the United States including
five in New Jersey.

EfW is widely recognized internationally, including by the US EPA, EU, the
Intergovernmental Panel on Climate Change, and the UN, as a source of greenhouse gas
mitigation. At EPA, we used Department of Energy models and our own models to estimate that



EfW reduces greenhouse gas emissions by approximately one ton of carbon dioxide equivalents
(COne) for every ton of waste processed relative to landtilling, based on national averages.
These reductions result from prevention of uncollected tugitive emissions of landfill methane, a
greenhouse gas 34 times as potent as carbon dioxide over 100 years; avoiding tossil fuel
combustion associated with grid electrical production; and the recovery of ferrous and non-
terrous metals for recycling, which reduces the greenhouse gas emissions associated with the
production of these metals from raw materials.

As an economic driver, the construction of one 1500 ton per day energy-from-waste
facility can create nearly $1 billion worth of economic activity, create approximately 250 direct
construction jobs during the three year construction period. There would be approximately 110
direct and indirect jobs when the facility is operational, and one facility can offset the need for
approximately 500,000 barrels of oil a year.

Over my 30 year career at EPA [ experienced significant frustration in the direction in
which many state renewable energy plans and waste management programs were constructed.
At the time my group at EPA began investigating and then promoting EfW, most jurisdictions
tended to favor policies that promoted the idea of zero waste at the expense of EfW, arguing that
if we just worked at it, we would not need energy recovery facilities because there would be no
waste. We are still waiting for jurisdictions to achieve total materials recovery and zero waste.
In the meantime, massive carbon emissions have occurred from landfilled municipal solid waste.
We will not achieve zero waste, certainly not anytime soon. Yet energy-containing materials
continue to be put into landfills. That material will be converted to methane and much of it will
be released to the environment.

What we need is realistic energy and carbon reduction strategies that reverse that trend.
EfW can and should be an integral part of State energy plans, right now. State carbon reduction
goals would benefit, a small but reliable baseload power source would be secure, and local, and
wasteful landfilling would be avoided. -

Final Point

EPA has just inexorably linked energy production and carbon reduction goals with the
recent release of its new Clean Power Plant rule. The rule includes Energy-from-Waste as a
mitigation tool that states can take advantage of to meet the new strict carbon reduction
requirements. That "linkage" will withstand any legal challenge even if specific aspects of the
rule do not. Energy production needs and accompanying carbon emissions impacts are our new,
legal reality. Therefore, state energy plans from now on are, by definition, also carbon reduction
plans. Any, with emphasis on the word any, energy source in such plans that can contribute to
carbon reduction must be supported and integrated. EfW is one such power source.

Energy-trom-Waste can help New Jersey produce renewable energy 24 hours a day, 7
days a week near the source of consumption, create new, high-paying jobs, all while reducing
greenhouse gas emissions and land consumption.

For these reasons, I urge the Board to include in the New Jersey Energy Master Plan
specific policies and actions that promote Energy-from-Waste.
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ADAM KAUFMAN - EXECUTIVE DIRECTOR - 609-530-1234

COMMENTS PROVIDED BY HOLLY REED ON BEHALF OF
THE INDEPENDENT ENERGY PRODUCERS OF NEW JERSEY
ON THE 2011 ENERGY MASTER PLAN (EMP) UPDATE

EMP Public Hearing in Trenton
August 13, 2015

My name is Holly Reed, Vice President of Gabel Associates. | am here today to
testify on behalf of the Independent Energy Producers of New Jersey — referred to as

IEPNJ.

We appreciate the opportunity to present our views and commend you for your

efforts and continued work in this area.

IEPNJ is a not-for-profit trade association that represents New Jersey’s
generators of electric power. IEPNJ members generate over 80% of the electricity
produced in the State. Members include companies that sell electricity into the
wholesale market for sale to the state’s utilities, which, in turn, sell that power to New

Jersey homes and businesses.

As such, members of IEPNJ are active participants in the region’s wholesale
power market and have a continuing interest in assuring that there are adequate
supplies of electricity to fuel the region’s growth in an environmentally and economically

sound manner.

IEPNJ and its members have been on the forefront of the dramatic changes that
continue to transform the power business. Since 1992, IEPNJ has been directly
involved in shaping the laws and policies that affect New Jersey’s power industry and



has been an active contributor to the State’s Energy Master Planning process over the

years.

We support New Jersey’s direction to create a cleaner, more environmentally
advanced energy industry throughout the consumption, transportation, and production
chain. The power generation industry is a vital component of this chain and generators
are committed to continuous improvements in the efficiency, reliability and
environmental performance of its plants. In this regard, the one factor | wish to
emphasize is that the most efficient way for New Jersey to achieve its goals is to rely on
competitive markets and let them work. Competition forces market participants to
respond to competitive pressure by improving efficiency which in turn reduces costs and
improves environmental quality. New Jersey’'s generation fleet has evolved and
improved significantly over the years through this process. We recommend that you

continue your good work in fostering the competitive energy marketplace.

I=PNJ looks forward to continuing to work with New Jersey to promote policies
that encourage the responsible development of generation resources needed to meet
New Jersey’'s demand for power. In addition, we are always available to serve as a

resource of information as you think through important issues.

Thank you for the opportunity to submit these comments.

Contact Information:
Holly Reed, Vice President
Gabel Associates
Highland Park, NJ 08904
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From: Martine gmail o

Sent: Thursday, August 13, 2015 10:56 AM
To: EMPupdate

Subject: Renewable energy!

Categories: Blue Category

I support New Jersey's use of renewable energy and am firmly against any gas pipelines running through the state.
Martine Gubernat

Bridgewater, NJ. 08807



From: paresh trivedi P

Sent: Thursday, August 13, 2015 10:39 AM

To: EMPupdate

Subject: Energy Master Plan and Clean Energy Program for Middle class
Categories: Biue Category

Energy Master Plan and Clean Energy Program for Middle class

Clean Energy program has very little impact on middle class. They cannot get like people are in safety net or they cannot afford
$34K solar system like 1% or they will not prefer to rent their roof for 4 cents less than current rate. Forget about rate reduction
with zero down payments solar installation just pay the rent for roof use per square feet! We do not need any small solar panels
on electric pole any more, right?

Some Chinese business person asked me to wait for year and he can give me solar system for $6k. So what is this $34k and $6K.

For energy savings — Energy audits are not done same by every company and that is not fair they need to do each and every
aspect of energy audit and give comprehensive report to home owner or business they can do only for work they like to do and
rest of the things they assume or just customer has to keep eyes closed on what they submit in their estimate and for getting the
rebate. If home owner can do something by himself then also he should be able to get rebate for energy savings he performed.

Need to give wider freedom to home owner or building owner then the energy audit contractor! Also make sure all the services
provided by energy audit company for energy audit should be standardized and they need to have check off form and need to
give reason why they did not do something which is mention in that form.

Why Utilities vegetation management not taking care of trees near service lines? Also asking for $275 for shutting down electric
supply connection if home owner wants to perform tree trimming by themselves???

Regards,

Paresh Trivedi
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princeton, NJ 08340

Aug 14,2015

Richard Mroz
N

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. huck fairman



Miss Rebecca Canrisht

Asbury, NJ 08802-2106

Aug 14,2015

Richard Mroz
NI

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Miss Rebecca Canright



Ms. Tanya McCahe

1Y —
Blairstown, NJ 07825-9668

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Tanya McCabe



Mr. David Lavender

e

Atco, NJ 08004-1513

Aug 14,2013

Richard Mroz
NI

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the

best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. David Lavender
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From: Colby, Richard Moo .

Sent: Friday, August 14, 2015 12:37 PM

To: EMPupdate

Subject: Testimony that I'll make at the Hearing Monday at Stockton University
Attachments: BPU-EMP-2015Su-Testimony.doc

Categories: Blue Category

attached and embedded below:
BPU-EMP-Testimony - 17 Aug 2015

From Dick Colby, Community Solar Issues Coordinator for the NJ Chapter of the Sierra Club

-, “=Log Harbor City 08215-1319; @& - LT

- iy, g

Asking you (again!) to "enable" the concept of COMMUNITY SOLAR FARMS, developed by non-profit organizations
such as the Atlantic County Utilities Authority, using municipal brownfield sites, parking lots, and other appropriate
property, and offering solar-farmed electricity on a subscription basis:

There are several reasons why home solar panels wouldn't be appropriate for everyone, most of which apply to my
home:

| am too old (75) for the payoff period to be economically reasonable.

My house is too old (~100 years) for the roof to support panels.

The orientation and design of my roof is inappropriate.

There are trees that shade my roof.

Many people don't own their homes, or can't afford it, or wouldn't be able to organize it.

vk wNR

The objection | got from Vince Maione, President of Atlantic Electric, is that net metering isn't up to the job of
providing his company with a fair delivery income.

Net metering has been in the news. Itis in general use in Europe and Oregon. You presumably have the expertise to
evaluate it independently of Atlantic Electric. | suggest you google "smart meters” and "community solar."

I can supply a map of Atlantic County, prepared by the County Planning Office, showing municipal brownfield sites
(e.g. abandoned landfills) in relation to nearby high-voltage power lines. My inquiries of County Executive Dennis
Levinson have resulted in his "offer" of the ACUA as an appropriate developer and operator of municipal solar farms
for each of the 23 municipalities in Atlantic County. Please permit the suggestion that the idea is worthy of at least a
trial.

(1 also serve on Atlantic County's Environment and Parks Advisory Commission, which advises the Freeholders.)



BPU-EMP-Testimony — 17 Aug 2015

From Dick Colby, Community Solar Issues Coordinator for the NJ Chapter of the Sierra Club

o darbor City 08215-1319; g - | gebigane

Asking you {again!) to “enable” the concept of COMMUNITY SOLAR FARMS, developed by non-profit
organizations such as the Atlantic County Utilities Authority, using municipal brownfield sites, parking
lots, and other appropriate property, and offering solar-farmed electricity on a subscription basis:

There are several reasons why home solar panels wouldn’t be appropriate for everyone, most of which

apply to my home:

I am too old (75} for the payoff period to be economically reasonable.

My house is too old (~100 years) for the roof to support panels.

The orientation and design of my roof is inappropriate.

There are trees that shade my roof.

Many people don’t own their homes, or can’t afford it, or wouldn’t be able to organize it.
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The objection | got from Vince Maione, President of Atlantic Electric, is that net metering isn’t up to the

job of providing his company with a fair delivery income.
%

Net metering has been in the news. It is in general use in Europe and Oregon. You presumably have the
expertise to evaluate it independently of Atlantic Electric. | suggest you google “smart meters” and

“community solar.”

| can supply a map of Atlantic County, prepared by the County Planning Office, showing municipal
brownfield sites (e.g. abandoned landfills) in relation to nearby high-voltage power lines. My inquiries of
County Executive Dennis Levinson have resulted in his “offer” of the ACUA as an appropriate developer
and operator of municipal solar farms for each of the 23 municipalities in Atlantic County. Please permit
the suggestion that the idea is worthy of at least a trial.

(- also serve on Atlantic County’s Environment and Parks Advisory Commission, which advises the

Freeholders.)
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To: New JersewBoard of Public Utilities : A .
From: Markian Melnyk, President, Atlantic Grid Development LLC
Subject: Comments on New Jersey Energy Master Plan
Date: August 14, 2015

Atlantic Grid Development LLC (AGD), the developer of the New Jersey Energy Link {NJEL) project, appreciates the
opportunity to present comments in connection with the Board’s update to the New Jersey Energy Master Plan (EMP).
NJEL is a proposed high-capacity, 1,000 MW buried transmission cable system transmission system that would connect
northern and southern New Jersey. NJEL would reduce congestion on New Jersey’s power grid, improve competition in
energy supply, lower energy costs, and increase the resiliency of the transmission grid. Our comments focus on long-
term energy challenges facing New Jersey and describe how the Board can initiate upgrades to the grid to improve the
outcome for New Jersey ratepayers.

Transmission is Needed to Drive Down the Cost of Energy for New Jersey Ratepayers

Historically, New Jersey’s electricity costs have been among the top 10 highest in the country and 20-50%+ higher than
the US average.’ Anincreased supply of natural gas used to fuel electric generators has provided a measure of
temporary relief to ratepayers, but structural problems remain in the State’s power markets that continue to cause
ratepayers to pay more than necessary for power.

New Jersey’s Large Energy Users presented the issue clearly in connection with the previous revision to the EMP. These
conditions continue today. The state’s energy infrastructure is old and much of it is operating at capacity. Aging
generating plants are retiring and transmission constraints prevent much-needed additional power supplies from
reaching the New Jersey market. Concentration (i.e., market power) within the energy market biocks competing
suppliers from delivering reasonably-priced energy to consumers. The Large Energy Users Coalition called for more
State engagement to actively support new electric generation and transmission facilities:

it is no secret that the high cost of energy in New Jersey threatens the State’s economic
competitiveness and hurts consumers of all rate classes. . .. Our power supply is provided by a
generation fleet that is aging . . . and also has been significantly depleted by a series of plant
retirements . . . Moreover, transmission constraints limit the amount of power that can be
imported from the west to make up for generation shortfalls . .. The higher energy costs in
New Jersey are driven, in large part, by the related problems of the State’s congested electric
transmission systems and concentrated generation market . . . Transmission constraints
prevent necessary imports and function to increase energy costs as more expensive localized
power plants are dispatched to deliver power within constrained areas . .. To address these
concerns, the Energy Master Plan should commit the State to actively supporting, through

' US Energy Information Administration: http://www.eia.gov/state/?sid=NJ#tabs-5
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various means, immediate investment in new supply resources and transmission facilities for
electric and natural gas within New Jersey.z

The term “transmission constraint” can refer to a piece of equipment that restricts power flows, to an operational limit
imposed by PJM or the local utility to protect reliability, or to a fack of transmission capacity to deliver electricity from
existing or potential generation sources. inlayman’s terms, New Jersey suffers from chokepoints in the electric grid that
stifle the free flow of electricity and prevent competition in the power sector from delivering cheaper energy to New
Jersey businesses and households. The zone operated by PSEG stands out. PJM Interconnection (PJM), the region’s
high-voltage grid operator, found that during the 2016/2017 capacity auction PSEG was the only zone in which prices
increased. In PJM’s words, prices increased because PSEG is “historically transmission constrained” and because not
much of the new generation in PJM was sited in the PSEG zone. Since transmission constraints block power imports, the
shale gas revolution and the growth in gas-fired generation in other parts of the PJM footprint is not benefitting
consumers in the PSEG zone.

The only [zone] in which prices increased, PSEG, is historically transmission constrained, and did
not attract much of the new entry and uprates that are internal to PIM and could not fully
benefit from the new entry in other parts of PJM and the increased imports due to the transfer
limits into PSEG.’

PJM data shows the impact of transmission constraints on New Jersey ratepayers. Their report from the 2017/2018
capacity auction shows that the price in the PSEG zone is about $347 million per year more than ratepayers would pay if
the market was operating freely with unconstrained transmission access to the PSEG zone.* The yearly cost is calculated
by multiplying the load in the PSEG zone, 10,011 MW, times the SQS/MW -day that the cost in the PSEG zone exceeds the
cost elsewhere in PiM, times 365 days.

Capacity Auction Clearing Prices 2017/2018 ‘
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? Comments of NJ Large Energy Users Coalition on the NJ Energy Master Plan July 25, 2008 at 24-26,
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2 http://www.pim.com/~/media/markets-ops/rpm/rpm-auction-info/2016-2017-base-residual-auction-report.ashx
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The map above shows the results of the PIM capacity auction covering the 2017/2018 capacity year. The states/areas
under PIM controf are shown in blue. With one exception, the capacity clearing price set by the auction was
$120/MW/day.” All generating plants in the blue area that cleared the auction will earn that payment for being
available 1o serve the power demands of the ratepayers in PIM. Ratepayers in southern and northwestern New Jersey
will pay this capacity price.

However, the PSEG zone (shown in green as “PS” on the map) is an exception. Generating capacity located in that zone
will receive $215/MW/day, or $95/MW/day more than PJM generating capacity in other zones. The auction produced
this result due to transmission constraints that caused the PSEG zone to separate from PJM’s other zones. In effect, the
PSEG zone is treated like an electrical island and a separate mini-auction sets capacity prices there, while the main
auction within PJM sets the price for PIM’s other zones. This problem has a big economic impact on New Jersey because
PSEG zone prices affect most of New lersey’s largest cities and a significant majority of the State’s population and
businesses, as shown on the right hand map above.

The electrical “islanding” of the PSEG zone leaves ratepayers dependent on old, polluting, high-cost generating plants.
PJM evaluates the expected demand of consumers in its various zones (which are utility service areas or sub-areas) and
calculates the amount of power that needs to be transferred into that zone to retain reliability. This target is called the
capacity emergency transfer objective (CETO). Then PJM looks at the maximum physical ability of the transmission lines
serving that zone to move power into the zone. PJM calls this the capacity emergency transfer limit (CETL), and it
represents the highest, safe level of power transfer into the zone. When the transfer limit {CETL) is too close to the
transfer need or objective (CETO), then PJM requires that zone to break apart from, or separate from, the larger PIM
capacity market. When PJM makes a zone into a separate “island” that zone must provide sufficient generation from
within the zone to meet its demand, since transfers into the zone cannot be relied on to meet the demand. The PSEG
zone has this problem. The transfer limit into the PSEG zone does not provide a safe margin above the transfer
objective. As a result, the PSEG zone relies on capacity native to the PSEG zone (77% of which is owned by PSEG) to
meet demand. That capacity includes old, inefficient and costly generating plants which set a much higher capacity
market clearing price than the generation fleet that serves other areas of the PIM footprint. New Jersey ratepayers in
the State’s most populous areas (i.e., the PSEG zone) then are stuck paying a much higher price than would apply if
competition in the broader PIM market set the price.

The grid constraints that prevent capacity from being imported into the PSEG zone also affect energy imports. Energy
market prices (in S/megawatt-hour) fluctuate based on factors such as demand (peaking on a daily and seasonal basis)
and transmission congestion. PJM manages the energy market auctions that procure commitments (in the near term,
e.g., day ahead, hour ahead) to supply energy as needed to meet fluctuating demand from consumers.

A typical pattern in energy prices resulting from a constrained grid is shown in the map below. Orange in northern New
lersey reflects high cost energy and blue to the south and west is iow cost. New Jersey’s transmission connections to
the south and west need to be stronger to create a path for lower cost power to reach the highest cost parts of the
State.

nitp//www pim.com/~/media/markets-ops/rom/rom-auction-info/2017-2018-base-residual-auction-report.ashx
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Ratepayers Would Benefit from More Transmission into Northern New Jersey

NJEL creates a path for more energy and capacity to reach the high-cost northern part of the State. Increased supply
would improve competition and drive down prices for ratepayers. NJEL would transmit power from plentiful existing
resources in southern New Jersey, including Artificial Island which hosts the largest nuclear power station in the region
and provides the lowest-cost generation in the State, as well as imports from other parts of PJM. NJEL would employ a
high-capacity, 1,000 MW buried transmission cable ;
system to transmit power into northern New Jersey i
during typical operation. NJEL is controllable and bi- | o reumesmman

i

1

|

979
75

directional, so in exceptional circumstances when
southern New Jersey requires additional power,
flows on NJEL can be reversed and generating
capacity in the north would supply the south.

Many years ago utility planners recognized the need
for a transmission line to connect southern New
Jersey to the north. The project, called the Seashore i poat - v
Loop, was abandoned when it became clear that § b st Y | e
securing the right of way would be impaossible. NJEL i famgrecenves Phse. 75 [ | CE
is a modern solution that takes advantage of federal \
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NIMBY objections, and the environmental impact of overhead transmission lines on land.

Although the current NJEL project does not include an offshore platform to connect with offshore wind, future offshore
wind farms could connect to the NJEL circuit. An offshore transmission connection would simplify and reduce the cost
of bullding offshore wind farms, which savings would accrue to ratepayers. In this way, NJEL achieves ancther goal of
the EMP which is to support achievement of the State’s renewable energy portfolio standards.

Reliability and emergency preparedness also would be improved. NJEL uses a buried cable system that is much more
protected from damage during severe weather and other threats than overhead transmission lines. The security experts
at The Chertoff Group reviewed NJEL for its contribution to making the power grid, and the other infrastructure and
institutions that depend on reliable power, more secure. The Chertoff Group noted the principal mitigation
recommendation from the North American Electric Reliability Corporation (NERC) to make the grid secure:

Strengthen the inherent redundancy, flexibility and capacity of the bulk power system to reduce
the likelihood of unmitigated impacts on the system...Lessen the potential impacts of an attack,
natural disaster, or accident by introducing system redundancy and resiliency, reducing asset
dependency, or isolating downstream assets.

The Chertoff Group found that an undersea, buried cable system like NJEL is more resistant to physical attack, severe
weather, and geomagnetic disturbances than the vulnerable and exposed land based grid. To be clear, NJEL on its own
will not keep the lights on in a neighborhood if a storm knocks down distribution wires, but NJEL does provide a robust
connection between southern and northern New Jersey that allows the grid operator many more options to respond
during emergency conditions. NJEL would make the State’s exposed grid more secure.

New Jersey Should Use Available PJM Processes to Improve the State’s Transmission Grid

Solving New Jersey’s high electricity cost problem requires action. Unfortunately, State action to promote generating
plant construction with LCAPP did not work due to challenges from generators who claimed that the state was
interfering with the federally-regulated wholesale energy market.

State action to support new transmission infrastructure, however, could not be blocked by generators. PIM provides a
federally-approved mechanism in its tariff known as the State Agreement Approach that any state may use to advance
transmission projects that achieve public policies, including resiliency, energy affordability and meeting renewable
energy goals. State support for NJEL and similar transmission facilities is not interference with competitive markets.
Like other transmission facilities, NJEL would be operated as a nondiscriminatory public carrier and access to the
transmission line would be managed by PJM, an independent entity that promotes competitive energy markets. NJEL
unblocks the transmission highways and lets more generators access the wholesale energy and capacity markets;
improving competition to the benefit of ratepayers. In short, NJEL is pro-competitive and fully consistent with federal
law and PJM’s tariff.

For all these reasons, we urge the Board to take a more proactive role by encouraging and supporting transmission
projects, like NJEL, using PJM’s procedures which permit the State to take control of its energy destiny.
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August 14, 2015

VIA ELECTRONIC MAIL

Irene Kim Asbury

Secretary of the Board

New Jersey Board of Public Utilities
44 South Clinton Avenue

Trenton, NJ 08625

Re: Comments on Energy Master Plan

I write on behalf of the energy utility members of the New Jersey Utilities Association (NJUA),
specifically, Atlantic City Electric Company, Jersey Central Power & Light Company, New Jersey
Natural Gas Company, Pivotal Utility Holdings, Inc. d/b/a Elizabethtown Gas, Public Service Electric
and Gas Company, Rockland Electric Company, and South Jersey Gas Company in response to the
request for comments on the NJ Energy Master Plan (EMP). NJUA represents 16 investor-owned
utilities that provide electric, natural gas, telecommunications, water and waste water services to
residential and business customers throughout the State. We appreciate the opportunity to offer
comments on the EMP. These comments reflect the consensus views of the above-referenced energy
company members. As the New Jersey Board of Public Utilities (BPU) conducts its hearings and
receives comments with respect to the EMP, we ask that you consider the following:

Energy Distribution System Infrastructure Resiliency

In 2011, the Administration stated that the EMP is the “Administration’s strategic vision for the use,
management, and development of energy in New Jersey over the next decade™ which includes emphasis
on “improving grid reliability” and recommendations that focus on “initiatives and mechanisms which
set forth energy policy to drive the State’s economy forward.”" Since the adoption of the 2011 EMP,
New Jersey has experienced a number of large storms. Ranging from hurricanes, ice and heavy snow, a
derecho, and extremely severe thunderstorms, each weather event has affected New Jersey’s energy
infrastructure in a different manner. Additionally, each storm has brought with it an increased focus by
policymakers on investor-owned utility response to customer outages and the infrastructure’s ability to
withstand destructive weather conditions. As such, NJUA respectfully recommends that the updated
EMP include, as a central element of the Administration’s strategic vision, support for implementation
of programs and regulatory cost recovery mechanisms that enable New Jersey energy companies to
effectively and efficiently increase resiliency.

2011 EMP, pg. 3.

Aqua New Jersey, Inc. » Atlantic City Electric Company » Atlantic City Sewerage Company » Elizabethtown Gas + CenturylLink
Gordon’s Corner Water Company « Jersey Central Power & Light, A FirstEnergy Company + Middlesex Water Company
New Jersey American Water » New Jersey Natural Gas. » Public Service Electric & Gas Company ¢« Rockland Electric Company
Shorelands Water Company * South Jersey Gas » United Water » Verizon New Jersey
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It is estimated that the average annual cost of power outages nationwide caused by severe weather
events is between $18 billion and $33 billion per year.” It follows that in a year with significant storms,
the costs would be much higher.” The economic effects of Hurricane Irene and Superstorm Sandy in
particular have prompted NJUA energy companies to look more comprehensively and strategically at
storm hardening and resilience of transmission and distribution systems.' In addition, a number of the
companies have sought BPU approval to implement programs through which they have, in the
aggregate, invested billions of dollars to protect and strengthen electric and gas systems. These
programs have created thousands of jobs and have enabled construction of improvements designed to
mitigate economic losses that will occur in relation to future storms. NJUA believes the EMP should
direct that when the BPU evaluates the cost of proposed investment in utility infrastructure, the
economic cost of not making that investment should also be considered.” The true costs of service
interruptions may take a number of forms, including “lost wages, spoiled inventory, [and] delayed
production ...7% Investment in energy utility resilience should be seen as likely to mitigate utility
programmatic costs over time, resulting in significant savings to the State’s economy and reducing the
hardship and inconvenience customers experience as a result of outages.

NJUA suggests that the EMP encourage the BPU to continue to consider, where appropriate and with
utility input, implementation of innovative cost recovery mechanisms for infrastructure investment that
allows the utility timely recovery of investments as they are made. For example, the BPU may consider
implementing rate adjustment mechanisms, which may refer to trackers, riders, or other types of
mechanisms that allow for the timely recovery of investments for one or more specific expenditure items
outside of base rates. Rate adjustment mechanisms can be designed to expire when the specific amount
of cost recovery is satisfied and therefore may be particularly useful for storm response and resiliency
programs,7 as well as other programs supported by the EMP, such as renewable energy programs.

It should be noted that some NJUA energy members have received approval of petitions to implement
accelerated capital investment recovery programs using rate adjustment mechanisms such as trackers

*Economic Benefits of Increasing Electric Grid Resilience to Weather Outages (August 2013), pg. 3. Prepared by the
President’s Council of Economic Advisers and the U.S. Department of Energy’s Office of Electricity Delivery and Energy
Reliability, with  assistance from the  White  House  Office of Science and  Technology,
"z“‘ enerey.covisites/prod/fies/ 201 3/08/12/Grid%020Resiliency?20Report FINAL . pdf

'See lbld. at 3 finding that the cost estimates related to Sandy ranged from $27 billion to $52 billion nationally.
*NJUA notes that issues related to generation of power is not typically the cause of widespread outages, but rather such
outages are caused by damage to transmission and distribution systems during severe weather events. See Hardening and
Resiliency: U.S. Energy Industry Response to Recent Hurricane Seasons. (August 2010), pg. 43. Prepared by the U.S.
Department of Energy, Office of Electricity Delivery and Energy Reliability. https:/www.oe.netl.doe.gov/docs/HR-Report-
final-081710.pdf
* See Center for Energy, Economic and Environmental. Policy (CEEEP) study, Analyzing the Costs and Benefits of Electric
Utility Hardemng Efforts in Response to Severe Weather, (October, 2014), pg. 41, hip/cecep.ruteers.edu/wp-

content/upload 14/ 1 FE-Session-Utility-Hardening-Economic-Etficiency-and-CBA pdl. Also see Mantell, Nancy,
Joseph J. Seneca, Michael L. Lahr, will lrvmg, The Economic and Fiscal Impact of Hurricane Sandy in New Jersey. Rutgers
Regional Report, Number 34, January 2013. (Rutgers Study). The study noted that some of these impacts would be mitigated
if the State received repair and recovery funding, including funding related to gas and electric utility expenditures, pg. 15.
®Economic Benefits of Increasing Electric Grid Resilience to Weather Outages, pg. 3.

"See ibid. at 21, 22, and Appendix A.

*See generally “Alternative Regulation for Emerging Utility Challenges: An Updated Survey”, (January 2013), Edison
Electric Institute, hitp://www eet.ory/issuesandpolicy/stateregulation/Documents/innovative regulation survey pdf
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and other recovery mechanisms that result in timely recovery of investments.” Those petitions were
filed and approved in response to the State’s call for the BPU and New Jersey’s investor-owned energy
utilities to aid in economic recovery.

The U.S. Pipeline and Hazardous Materials Safety Administration'' has supported such programs where
implemented for natural gas pipeline replacement. Similar programs have been utilized to accelerate
repair and replacement of natural gas infrastructure in many other states.'> NJUA encourages the BPU
to review and implement elements of other state programs that may be useful in furthering the
Administration’s policies and energy company objectives. Investment in the natural gas delivery system
would enable improvements in natural gas efficiency, one of the 2011 EMP goals. Upgrading systems
to elevated pressures supports use of modern high efficiency natural gas appliances, and encourages
development of emerging technologies. The BPU has a history of support for these projects but there is
considerable work to be done.

In furtherance of the Administration’s goal to promote economic development, create jobs, and ensure
reliability"®, NJUA respectfully recommends that the EMP clearly convey support for continued
implementation of capital investment programs with appropriate cost recovery mechanisms for both
electric and natural gas utilities. NJUA does not suggest endorsement of any one type of cost recovery
or rate adjustment mechanism but recommends strongly a flexible approach that enables each utility to
request the manner and timing of implementation of any such mechanism. Utility company discretion
will be critical to ensure that investments are appropriately aligned with investor incentives and to
enable compliance with statutory requirements,'* as well as EMP directives.

Protecting Critical Energy Infrastructure

NJUA applauds the Administration for including the protection of critical energy infrastructure as a top
priority in the updated EMP. NJUA member companies recognize that threats to the system, ranging
from cyber-attacks, physical attacks, and of course severe weather, are real. As such, the companies are
actively engaged in updating best practices to enhance physical and cyber security. Specifically, the
companies, along with the BPU’s Reliability and Security Staff and the New Jersey Department of
Homeland Security, are part of a work group formed to develop best practices related to electric and

See I/M/O the Proceeding for Infrastructure Invesiment and a Cost Recovery Mechanism for All Gas and Electric Utilities,
BPU Docket Nos. EO09010049 and GO09010054 and examples of associated orders: South Jersey Gas — Docket No.
G0O0O09010051 (April 2009), PSE&G — Docket No. EO11020088, Elizabethtown Gas — Docket No. GO09010053 (April
2009), New Jersey Natural Gas — Docket Nos. EO09010049, GO09010052, and GRO7110889 (April 2009), and Atlantic City
Electric Docket Nos. EO09010049, and GO09010054.

"See, for example, BPU Docket Nos. EQ09010049, GO09010052, and GR07110889, regarding New Jersey Natural’s
investment program, citing the State’s request of New Jersey’s investor-owned energy utilities to accelerate capital
investments and efficiency programs as a means to support economic development and job growth. The State requested that
the utilities provide company-specific program proposals, with associated cost recovery and rate mechanisms.

""See White Paper on State Pipeline Infrastructure Replacement Programs, (December 2011). Prepared by the U.S. Pipeline
and Hazardous Materials Safety Administration for submission to the National Association of Regulatory Commissioners.
"’Some public utility commissions, like the BPU, have utilized their traditional ratemaking authority to implement such
programs. Other commissions have specific statutory authority to approve the programs. A comprehensive list of these
programs is available at htip:/opsweb.phmsadot.gov/pinelineforum/pipeline-materials/state-pipeline-system/state-

replacement-programs/

“2011 EMP, pg. 1.
" See N.J.S.A. 48:2-13 and 48:2-23.
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natural gas security. The group is currently working on a revision to the State’s Electric & Natural Gas
Security Best Practices which will include a section on cyber security. NJUA energy members look
forward to development of best practices in this area and will continue to work collaboratively in
addressing this important matter. [n addition, the electric distribution companies are appreciative of the
opportunity to work with the BPU on efforts related to the more than 100 measures issued by the BPU
following Hurricane Irene and Superstorm Sandy.'” Additionally, each NJUA member energy company
continues to work proactively to improve system reliability, security, and communications.

Expansion of Natural Gas Pipeline and Electric Transmission Systems

NJUA respectfully recommends that the updated EMP convey support for the expansion ot both electric
and natural gas transmission. Improvements to both systems will improve economic efficiency and
lower costs to consumers. The expansion and reinforcement of the electric transmission system will
enhance reliability, reduce congestion, and lower prices. Electric transmission development is primarily
driven by regional planning processes managed by PJM Interconnection and its stakeholders, but the
State can support transmission by expediting siting and permitting processes, and supporting appropriate
equity returns and incentives to attract capital investment. The expansion and reinforcement of the gas
pipeline transmission system, through both interstate and intrastate projects, will lower rates'® and
ensure service reliability. Further, the expansion of gas pipelines would lessen New Jersey’s reliance on
oil and address the Administration’s concerns regarding price volatility in the oil markets.'’

Given that the projected outlook for the production of domestic natural gas, in particular from the
Marcellus Shale, has and continues to be highly favorable,'® the Administration was correct to assert in
the 2011 EMP that New Jersey’s pipeline and natural gas infrastructure is likely to be strengthened by
newly proposed pipelines.'”” While it is the case that approvals regarding interstate pipelines are under
the purview of the Federal Energy Regulatory Commission, NJUA urges the Administration to support
approval of NJUA member companies’ intrastate pipeline proposals which will improve reliability and
reduce costs in the long-term.

Alternative Fuel Vehicles

NJUA supports policies that advance utilization of alternative fueled vehicles such as compressed
natural gas (CNG) and electric vehicles (EVs). Recent data shows that transportation emissions account
for approximately 27% of total U.S. carbon emissions and that proportion is likely to grow.”’ CNG and
EVs have the potential to significantly reduce emissions from the transportation sector and to reduce
dependence on foreign oil, as recognized in the 2011 EMP.?' NJUA energy members have been
proactively engaged in developing alternative fuel technology and building infrastructure that supports
the use of CNG and EVs for their fleets and employees. Some companies have made refueling service

15 See BPU Docket Nos. EO11090543 and EO1211 1050, respectively.

'*See PennEast Pipeline Project Economic Impact Analysis Drexel University School of Economics and Econosult Solutions,
(February 2015).

2011 EMP, pgs, 58-59.

"®U.S. Energy Information Administration, Natural Gas Weekly Update, Week ending July 1, 2015,
Btipy/www eia.gov/naturalgas/weekly/archive/ 201 5/07 02/index.cim

2011 EMP, pg. 58.

* U.S. Environmental Protection Agency, U.S. Greenhouse Gas Inventory Report: 1990-2013

212011 EMP, pg. 9.
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avatlable to the public and are seeking to expand that effort. NJUA encourages the Administration to
include the State’s energy utilities in efforts to further integrate these new technologies into the
marketplace.

Net Metering Considerations

As noted by the New Jersey Oftfice of Clean Energy, net metering in New Jersey “enables customers to
obtain full retail credits on their utility bill for each kWh of electricity their system produces up to
100% of their electricity usage over the course of a year...All electric utility companies regulated by the
NJBPU ... must offer net metering to retail customers that generate electricity through renewable
systems”22 (emphasis added). According to the National Conference of State Legislatures, forty-four
states and Washington, D.C. have authorized net metering, and utilities in three additional states have
implemented net metering.®

The proliferation of net metered distributed generation, particularly solar (PV) generation24, has led to a
growing concern nationally about a “cost shift” from net-metered to non-net-metered customers.
Notably, non-net-metered customers are more likely to be those who can least afford to pay higher
utility bills, such as seniors and low-income households.

This cost shift is described eloquently in a 2015 MIT study entitled “The Future of Solar Energy™:

“...most U.S. utilities bundle distribution network costs, electricity costs, and other costs
and then charge a uniform per-kWh rate that just covers all these costs. When this rate
structure is combined with net metering...the result is a subsidy to residential and
other distributed solar generators that is paid by other customers on the network.”*’

“Since network costs do not decrease with greater PV penetration — on the contrary, they
may even increase, as we have seen — the tariff that has to be applied to each kWh
consumed to recover network costs has to increase. The prosumers with PV systems,
who are responsible for both the reduction in overall kWh sales and for the increase in
network costs, avoid a big portion of the cost...On the other end, customers without
distributed generation systems fully absorb the impact of higher tariffs — an outcome
likely to be perceived as unfair.”*

The 2011 Energy Master Plan contained an early reference concerning this now-nationally recognized
problem in its statement that “these behind-the-meter solar programs are costly for non-participants, i.e.,

* http://www.njcleanenergy.com/renewable-energy/programs/net-metering-and-interconnection

# National Conference of State Legislatures, Ner Metering Policy Overview and State Regulatory Updates (rev. 12-18-2014)
(2014) http://www.ncsl.org/research/energy/net-metering-policy-overview-and-state-legislative-updates.aspx

* “In the past half-dozen years, U.S. PV Capacity has expanded from less than 1,000 MW to more than 18,000 MW. Recent
growth has been aided in part by a 50%-70% drop in reported PV prices...” Excerpt from Massachusetts Institute of
Technology, The Future of  Solar Energy, an Interdisciplinary MIT Study (2015),
http://mitei.mit.edu/systenyfiles/MIT%20F uture%200%20Solar%20Energy%20Study _compressed.pdf

¥ Massachusetts Institute of Technology, The Future of Solar Energy, an Interdisciplinary MIT Study (2015),
hgtp://mitei.mit.edu/system/ﬁles/MIT%ZOFuture%20of%2OSolar%ZOEnergy%ZOStudy_compressed.pdf

* Ibid.
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ratepayers who do not host a solar installation, yet pay for the subsidies in their monthly electric bills.”?’
Particularly with the MIT and other studies now firmly backing the 2011 EMP’s statement, NJUA
respectfully requests that the EMP be amended to recognize the real shift in costs of the electrical grid
from net-metered to non-net-metered customers. NJUA further requests that the EMP direct the BPU to
explore ways to address or compensate for the cost shift, in order to ensure a continued, smooth, and
equitable deployment of behind-the-meter distributed generation throughout the State.

Microgrids

There has been a growing interest in New Jersey in the use of microgrids, including as a primary focus
of the Energy Resilience Bank established in 2014. A microgrid “is a group of interconnected loads and
distributed energy resources within clearly defined electrical boundaries that acts as a single controllable
entity with respect to the grid. A microgrid can connect and disconnect from the grid to enable it to
operate in both grid-connected or island-mode.”*®

NJUA’s members understand the importance of protection of critical facilities from outages caused by
severe weather events, such as Superstorm Sandy and recognize the State’s interest in exploring
microgrids in these limited applications. As previously discussed, the EMP should remain focused on
promotion of the resiliency of the centralized transmission and distribution infrastructure serving the
entire State. However, to the extent that there is interest and benefit to exploring microgrids in certain
applications, the EMP should emphasize the importance of utilities being “at the table” during the
development of all microgrids and microgrid policies to ensure that all customers retain access to
reliable service at the least possible cost, that microgrids are built, interconnected, and operated with
public safety firmly in mind, including the appropriate use of sectionalizing equipment, and that
regulatory policy and tariff issues are appropriately addressed. Additionally, in cases where a microgrid
would serve customers using existing distribution infrastructure, the EMP should provide, as current law
requires, that utilities continue to own and operate this infrastructure to ensure public safety, appropriate
consumer protections, and effective restoration.

Energy Efficiency

The 2011 EMP states that “the most cost-effective way to reduce energy costs is to use less” and
“reducing energy costs through conservation and EE lessens the cost of doing business and enhances
economic development.”29

The State of New Jersey offers a portfolio of state-run EE programs, funded through utility collections,
which are available to the citizens of New Jersey. A number of NJUA’s member companies offer
supplemental EE programs that are very active and successful, and also support promotion of the
statewide Clean Energy Program.

However, it is important that the EMP recognize the inherent financial disincentives for utilities to
promote conservation and EE, given the interaction between lost sales and traditional rate structures and
recovery methods. The EMP should recognize the need for appropriate rate design and/or financial

272011 EMP, pg, 5.
8 Lawrence Berkeley National Laboratory, Microgrid Definitions hitps://building-microerid bl eovimicrogrid-definitions
#2011 EMP, pgs. 111-112
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incentives for utility participation and support of EE in order to enhance utility participation and
alignment with the EE goals of the EMP.

Conclusion

In conclusion, we appreciate the opportunity to work with the BPU in enhancing the goals of the 2011
EMP consistent with industry and technological developments and in consideration of the changing
economic landscape since the 2011 EMP was adopted. NJUA is available to serve as a resource for
information or to facilitate discussions between BPU and Administration Staff and member companies.
A number of our member companies will also be providing more specific comments for your review.
Thank you for your consideration.

Respecttully,

Andrew Hendry
President and Chief Executive Otficer
New Jersey Utilities Association
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From: Beverly Solomon< & g =
Sent: Friday, August 14, 2015 2:06 PM

To: EMPupdate

Subject: Energy Master Plan Update

To Whom it May Concern,

I was very disappointed when the Governor, despite his supposed reputation to the contrary, broke his word given in 2009 to be
a strong advocate for clean energy, a green economy and environmental responsibility when his administration adopted the
2011 Energy Master Plan.

However, now that the BPU is considering updating that plan, you can correct those mistakes. Please do everything in your
power to advance the foliowing policies now and remember even if you're in the minority on the BPU today, your opinion

expressed strongly today can help build for a better tomorrow:

* Accelerate NJ's transition to a safe, clean energy economy using existing technology through aggressive but attainable goals -
30% increase in efficiency by 2030 and relying on 100% fossil free energy production by 2050

* Just say no to the construction and expansion of new oil and gas industries and facilities in NJ

* Incentivize clean energy technology making the Garden State a hotbed for manufacturing, research and development,
installation and maintenance of green technologies to create sustainable jobs

* Reduce existing equity and environmental justice issues by ensuring vuinerable communities especially benefit as we transition

from a dirty to a clean economy.

Beverly Solomon

¥

Haddonfield, NJ 08033
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From: Lou Matlack @, "
Sent: Friday, August 14, 2015 10:58 PM
To: EMPupdate

Subject: Energy Master Plan Update

To Whom It May Concern,

| was very disappointed when the Governor, despite his supposed reputation to the contrary, broke his word given in 2009 to be
a strong advocate for clean energy, a green economy and environmental responsibility when his administration adopted the
2011 Energy Master Plan.

However, now that the BPU is considering updating that plan, you can correct those mistakes. Please do everything in your
power to advance the following policies now and remember even if you’re in the minority on the BPU today, your opinion

expressed strongly today can help build for a better tomorrow:

* Accelerate NJ's transition to a safe, clean energy economy using existing technology through aggressive but attainable goals --
30% increase in efficiency by 2030 and relying on 100% fossil free energy production by 2050

* Just say no to the construction and expansion of new oil and gas industries and facilities in NJ

* Incentivize clean energy technology making the Garden State a hotbed for manufacturing, research and development,
installation and maintenance of green technologies to create sustainable jobs

* Reduce existing equity and environmental justice issues by ensuring vulnerable communities especially benefit as we transition

from a dirty to a clean economy.

Lou Matlack
—
Bernardsville, NJ 07924

128
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From: Sierra Club <information@sierraclub.org> on behalf of Ben Rich <sierra@sierraclub.org>
Sent: ‘ Friday, August 14, 2015 3:37 PM

To: EMPupdate

Subject: Make Clean Energy a Priority for 2015

Aug 14, 2015

EMP comments EMP Comments

Dear EMP comments Comments,

The Energy Master Plan will help shape New Jersey's energy future in

2015 and beyond. As the president of the Board of Public Utilities you have the power to help make dirty energy a thing of the
past. | urge you to make clean energy a priority for the 2015 EMP.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable energy. Dirty
fossil fuels are putting New Jerseyans at risk of disastrous explosions, dire health consequences and dangerous climate impacts.
The EMP is your chance to set a safe, 21st century energy strategy New Jersey.

The Board of Public Utilities should establish the following goals for the 2015 EMP:

A major reduction in NJ's reliance on coal by retiring PSEG Hudson and Mercer coal fired power plants.

Work to ensure New Jersey is compliant with the EPA Clean Power Plan.

Establish binding energy savings targets.

Stop the expansion of natural gas pipelines throughout the state.
Natural gas is a stopgap energy source because it is less expensive, but it's harmful impacts to local ecology is just as bad as coal.

Encourage the use of electric vehicles powered by solar with incentive programs, especially for condo associations and
apartment complexes.

Sincerely,

Ben Rich
A
MonElair, NJ 07042-2913

o



Ms. T Cho
a i
lersey City, NI 07306-4643

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again,

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. T Cho



Ms. Laurie Cleveland

res

Hopewell, NJ 08525-1004

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

[ live in a town that is plagued with dangerous oil trains and
threatened with and ecologically devastating pipeline. Our continued
reliance on fossil fuels that are devastating to the environment and
limited in supply is foolhardy and irresponsible. We cannot continue
depending on fossil fuels when it's clear that they contribute to

global warming and pollute our air water and soil. Additionally
dependence on fossil fuels put our nation at risk. As if these reasons
weren't enough to support clean energy, our knowledge that the earth's
supply of fossil fuels is finite. We must begin the transition to
renewable energy now.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Laurie Cleveland



Ms. Ellen Columbus

Island Heights, NJ 087321026

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the

best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Ellen Columbus



Mr. Greg Krawezvk

Princeton Junction, NJ 08550-1657

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!

Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

We need wind energy! Before Christie came along, New Jersey was poised
to be the first state in the nation with offshore wind. Offshore wind
projects could provide 1/3 of our energy needs and provide 3,000
megawatts worth of energy by 2020, which is in the EMP.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. Greg Krawczyk



Ms, Virginia Tamuts

Mays Landing, NJ 08330-4147

Aug 14, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!

Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy tuture the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. [ might add that development of the molten salt reactor
that uses "spent" nuclear fuel needs to be advanced to put it

into the mix as it would stop destroying water life and start using the
270,000 tons of highly radioactive waste that continues to be a
financial problem and a storage nightmare. We need to return to the
stricter goals of the 2008 EMP to see New lersey as a forerunner in
clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Virginia Tamuts



Mr. Brian Murray

Matawan, NJ 07747-1336

Aug 14, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

T'he Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jjersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. Brian Murray



Ms, Jennie Sabato
SOMeErs point
Somers Point, NI ORD a4

Aug 14, 2015

Richard Mroz
NI

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Jennie Sabato



Mrs. janice papenbers

Riverton, NJ 08077-1238

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

I am an average citizen, but I try to keep updated on the latest

regarding our environmental. It is so important that informed
decisions are made concerning how to keep our air clean and healthy for
future generations. Studies have shown that fossil fuels are not the
answer. New Jersey should be looking more into the use of wind and
solar power to take care of our needs - for the sake of our children

and our grandchildren

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mrs. janice papenberg



Mr. Fred Reimer

Ogdensburg, NJ 07439-1012

Aug 14,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. Fred Reimer



Mr. RAYMOND CLARK

Meptune, NJ 07753-3664

Aug 14, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!

Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. RAYMOND CLARK
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From: Sierra Club <information@sierraclub.org> on behalf of Lisa Hanckel <sierra@sierraclub.org>
Sent: Saturday, August 15, 2015 1:13 PM
To: EMPupdate
Subject: Make Clean Energy a Priority for 2015

Aug 15, 2015
EMP comments EMP Comments
Dear EMP comments Comments,

The Energy Master Plan will help shape New Jersey's energy future in
2015 and beyond. As the president of the Board of Public Utilities you have the power to help make dirty energy a thing of the
past. | urge you to make clean energy a priority for the 2015 EMP.

The BPU has the opportunity to ensure that all New jersey residents have the benefit of clean, safe and affordable energy. Dirty
fossil fuels are putting New Jerseyans at risk of disastrous explosions, dire health consequences and dangerous climate impacts.
The EMP is your chance to set a safe, 21st century energy strategy New Jersey.

The Board of Public Utilities should establish the following goals for the 2015 EMP:

1.) Eliminate NJ's reliance on coal by retiring PSEG Hudson and Mercer
2.) Ensure New Jersey's compliance with the EPA Clean Power Plan

3.) Establish binding energy savings targets

4.) Stop the expansion of natural gas pipelines throughout the state
5.) Stop the transportation of crude oil into and out of New lJersey

Sincerely,

Lisa Hanckel

Jo— ey
W

Boulder, CO 80305-5220
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Mr. Eric Johnson

Fwing, NI OR628-1251

Aug 15,2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!

Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fueis and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have
aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

Alternative Energy is proving to not only be the energy of the future,
it is the ENERGY OF NOW!!! Oil glut is driving oil/coal/gas/fossil
fuels (worth) down. But even moreso, one has to admit that oil/etc is
the biggest part of Climate Change and pollution, bad health,
significant dollars spent in cleanups around the nation (note Chris
Christies pandering and caving to Exxon). All Americans spend
inordinate $$%$$ to support these billionaires, corporations, Big Oil,
Big Coal, Big Etc,then turn around to support the cleanups these
environmental "PIGS" dump onto our earth.

We need alternative energy! It will not only support our way into the
future, it will support us now and reduce the need for costly cleanups,
health problems but also fuel our research into a better, cleaner
future. We still have a long way to go to get into a full array
Alternative Energy efficiency and effectiveness but that means there
will be significant growth of this industry, which of course means,
significant job opportunity. Let's turn this thing around and start
thinking of our future and not our past. Time to look forward not
stick our heads in the sand.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. Eric Johnson



Ms. CAROL JONES

Basking Ridge, NJ 07920-3024

Aug 15, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Mastei I~ will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be. '»ader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. CAROL JONES



Ms. Barbara Andrew

Princeton, NJ 08540-7417

Aug 15, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!

Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goais.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Barbara Andrew



Ms. Anneliese Lipinski

Somerset, NJ 08873-2321

Aug 15,2015

Richard Mroz
NI

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. Ali of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Ms. Anneliese Lipinski



From: : Henry Stock . i
Sent: Saturday, August 15, 2015 8:.09 PM

To: EMPupdate

Subject: Opinions on Energy Policy i NJ
Expires: Thursday, February 11, 2016 12:00 AM
Categories: Blue Category

f approve of the use of technology to improve the resilience of the energy grid. However, | disapprove of the emphasis on
technologies 'ike solar snd wind energy to the extent that they get subsidized while other forms of energy bear the full cost pius
the cost o th: subsidies. Wind energy is a) not constant and subsequently requires major backup systems and b) has its own
problems like such as the number of birds that get killed by wind turbines. Solar is a miniscule amount of power compared to
our needs. Why are we not building nuclear power plants?

I suggest that you look into nuclear power from Thorium as opposed to uranium. Thorium power is far safer and far more
‘efficient than uranium. Thorium eliminates virtually all of the nuclear waste problem because it is 98% efficient as opposed to
the uranium plants that have an efficiency rating of maybe 7 or 8 %. It burns virtually all of its fuel. There is no by product with
which to create weapons. Thorium is far more common in the earth’s crust such so it should be cheaper to use as well. Thorium
plants do not need to be as large and could be ideal for serving local areas thus lessening the need for long distance power

lines. They do not need the massive containment building of other nuclear power plants because of the way they produce
power, e.g. you don’t need active cooling systems, and you don’t have to worry about massive amounts of high pressure steam.

Do not tax us to promote your favorite energy alternative. Let each energy source stand on its own in the economy and
promote all forms of energy equally. Give power companies the ability to write off upgrades to their plant and equipment
more rapidly if you want to encourage investment in a more modern grid. if you want people to invest in solar power then let
them write of that cost as a business expense over a relatively short period of time. Let them write off investments in energy
efficiency such as replacing old lights with new LED lights, or replacing old furnaces with more efficient ones, or other old
appliances. The tax write off method assures you that the improvements have been made before the state bears any loss of
income and only those that achieve results get the benefits as opposed to what happened in Morris and Sussex Counties where
contractor got tax payer dollars but did not complete the work. As a tax payer, that is what | am concerned about.

But don’t get into gimmicks and don’t subsidize anybody! Make them invest their own money and make them get the financing
on the open market. Tax payers should not be bearing that cost.

Henry J. Stock
Morristown, NJ 07960-5954

i
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From: Jim DeProsperod. o
Sent: Saturday, August 15, 2015 3:49 PM

To: EMPupdate

Categories: Blue Category

pension costs, high auto insurance rates. If you add to our expenses then productive people will leave the state in
droves. You're getting close to that taxation saturation point!! Wake up!

Jim DeProspero

Rivet Vale NJ



From: Wanna § ¢
Sent: Saturday, August 15, 2015 4:01 PM

To: EMPupdate

Subject: Comment on NJ's EMP

Categories: Blue Category

Please do everything possible to reduce production, transportation and consumption of dirty fuels in NJ. We cannot
continue to abuse and poison our planet; we are already suffering the consequences of this careless abuse and it will only
get worse. The unstable weather we're now experiencing from global warming puts our food system at risk. As a coastal
state, many of our homes are at risk from rising sea levels. Our water supply is also at risk from sea water intrusion. These
risks need to be addressed and mitigated.

I also wish to see us move away from unsafe nuclear energy. As we learned from Fukushima, in the event of widespread and
long term power outages, the cooling rods pose a great risk for radiation exposure. Nuclear energy puts everyone at greaf
risk. Please move towards shutting down the existing plants.

Instead, we should direct all efforts towards clean, renewable energy. Convert more parking lots, roads and roofteps to
solar farms. Passive House standards have been used in Germany for over 25 years and has reduced their dependency on
dirty fuels. There is no reason why it cannot be implemented and supported in NJ. I would like to see NJ residents less
dependent on the public utilities in the event of an extended power outage as we saw during Superstorm Sandy. More
passive homes would make us more resilient during the unstable times we now live in.

‘We need to encourage more renewable energy research and businesses to reside in NJ. We have a lot of large buildings
and campuses that are empty or underutilized. There's Fort Monmouth and Atlantic City. Please reach out and provides

incentives for renewable research & businesses to invest in NJ. Let's make NJ the leader in renewable energies.

There is no time to waste in this matter. We must do everything possible to make this transition happen without delay. We
need strong measures to correct our current trajectory. '

Thank you,
Wanna Chin

Fatontown, N.J
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From: Diane Burke -

Sent: Saturday, August 15, 2015 3:32 PM
To: EMPupdate

Subject: NJ Energy Master Plan
Categories: Blue Category

To The NJ Board of Public Utilities,

f recommend a plan to build future homes and buildings with more conscious sustainable architecture. | recommend a
standard of building called Passive House, Passivhaus in German. They are a standard of buildings that employ super-insulation,
triple-pane insulated glazing windows, and with that reduce it's ecological footprint. This building standard can cut energy use
by at least 90% or more. | recommend updating NJ building codes so that there is a streamlined permitting process for houses
built to these standards.

Passive House's super-insulation significantly reduce the heat transfer through the walls, roof and floor compared to
conventional buildings. The building envelopes under the PH design standard are extremely airtight. They are also designed so
that the air exchange with exterior is done by controlled ventilation through a heat-exchanger in order to minimize heat loss {(or
gain). They require little energy for heating and cooling.

In addition, Passive House design needs little to no fossil fuel/naturai gas. This would mean our dependance on fossil
fuel could be significantly lowered. With less demand for fossil fuel, we are moving in the direction of a smaller CO2 footprint,
no need for additional pipelines going through NJ and fracking demands.

This way of building in the future helps to meet one or more of the foilowing goals of the NJ Energy Master Plan, in the
following ways:

- reducing energy expenditures

-creates energy efficiency and energy conservation and reduces peak demand

| also recommend meeting the goal by giving tax incentive for investing in homes that reach the standards of Passive
Houses.

Passive House design has the capacity to move NJ towards energy-efficiency gdéls quickly. For more information visit
WWW, Dhius.org.

Thank you,
Diane Burke

Rumson, NJ 07760
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From: _ »
Sent: Saturday, August 15, 2015 2:23 PM

To: EMPupdate

Subject: Comments on Energy Master Plan
Categories: Blue Category

Although solar & wind sound like great sources of clean energy their use is not as inexpensive as oil & natural gas. Without
taxpayer subsidies solar & wind would not be cost efficient. Therefore, please continue to rely on oil & natural gas for 100% of NJ

needs. Thank you.

b
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From: Eileen Leonard ik

Sent: Saturday, August 15, 2015 1:13 PM
To: EMPupdate

Subject: Energy Master Plan Update
Categories: Blue Category

To Whom it May Concern,

Please advance the following policies now:

Speed up NJ's transition to a safe, clean energy economy using existing technology through aggressive but attainable goals --
30% increase in efficiency by 2030 and relying on 100% fossil free energy production by 2050

Say no to the construction and expansion of new oil and gas industries and facilities in NJ

Promote the Garden State as a center for the manufacturing, research and development, installation and maintenance of green
technologies that can create sustainable jobs

Reduce existing equity and environmental justice issues by ensi’ “ing vulnerable communities especially benefit as we transition
from a dirty to a clean economy.

Eileen Leonard

[ OSS—

Maplewood, NJ 07040
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From: Philip Sloan 4. M
Sent: Saturday, August 15, 2015 12:13 PM

To: EMPupdate

Subject: AFFORDABLE ENERGY FOR NEWJERSEY
Categories: Blue Category

As a member of the New Jersey Chapter of Americans for Prosperity, | completely agree with Mr.Proto’s testimony before your
Board on August 11, 2015, Therefore, | would strongly suggest that his testimony be seriously considered by your Board. Thank
You.

e
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From: Nancy Burweli*

Sent: Saturday, August 15, 2015 11.20 AM
To: tMPupdate

Subject: NJ's Energy Master Plan
Categories: Blue Category

Our energy bills are already too high. Solar panels and wind turbines are expensive and
unreliable. Without taxpayer subsidies these “renewable” sources would fail in the energy
marketplace. NJ has the 10" highest electricity rates in the nation. If your goals are met, our
bills will be even higher and these higher costs will affect our economy as a hidden tax on
every product and service we buy in NJ. Is your real goal to encourage even more people to
leave NJ than are already leaving due to the high cost of living?

Nancy Burwell

“—m—-———v-m;
Morristown, NJ 07960



From: Tom Musars e,

Sent: Saturday, August 15, 2015 1117 AM
To: EMPupdate

Subject: EMP

Categories: Blue Category

Ladies and Gentlemen,

Thank you for this opportunity to comment on the energy plan for New Jersey. | want to tell you that | am
strongly opposed to government subsidies for certain sources of energy. | don't think it's the government's
job to give money to businesses deemed preferable by politicians. That leads to corruption like the Solyndra
loans and it takes resources away from jobs the government should be doing such as police work.

Sincerely,

Tgm Musarra
Whippany

N it MU S



From: jaime schunkewiiz, “®esesm—____ 7,
Sent: Saturday, August 15, 2015 9:26 AM )

To: EMPupdate

Subject: Submission of Comment for EMP Update
Attachments: Yakymenko et al 2015.pdf

Categories: Blue Category

Dear BPU,

Low-intensity pulsed microwaves emited by wireless smart utility meters are silent killers, notwithstanding
the propaganda from the FCC. Scientific evidence is attached.

"Abstract

This review aims to cover experimental data on oxidative effects of low-intensity radiofrequency radiation
(RFR) in living cells. Analysis of the currently available peer-reviewed scientific literature reveals molecular
effects induced by low-intensity RFR in living cells; this includes significant activation of key pathways
generating reactive oxygen species (ROS), activation of peroxidation, oxidative damage of DNA and
changes in the activity of antioxidant enzymes. It indicates that among 100 currently available peer-reviewed
studies dealing with oxidative effects of low-intensity RFR, in general, 93 confirmed that RFR induces
oxidative effects in biological systems. A wide pathogenic potential of the induced ROS and their
involvement in cell signaling pathways explains a range of biological’/health effects of low-intensity RFR,
which include both cancer and non-cancer pathologies. In conclusion, our analysis demonstrates that low-
intensity RFR is an expressive oxidative agent for living cells with a high pathogenic potential and that the
oxidative stress induced by RFR exposure should be recognized as one of the primary mechanisms of the
biological activity of this kind of radiation."

Dianne Soloman, Thomas N. Walker and their cohorts are complicit in "willful blindness" by ignoring the truth

Stop the roll-out of wireless smart utility meters now. if you must, use phone or internet lines to transmit
data.

The Board does not have consent to install a wireless device on my property.

Best Regards,
Jaime Schunkewitz

Califon, NJ 07830.
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Abstract

This review aims to cover expermental data on oxidative effects of low-intensity radio-
frequency fatiation {(RFR) in living celis. Analysis of the currently availsble peerreviewed
scientific fiterature veveals molecular effects induced by low-intensity RFR in living cells; this
inciudes significant activation of key pathways generating reactive oxygen species [ROS),
activation of perexidation, oxidative damage of DNA and changes in the activity of antioxidant
enzymes. It indicates that arong 100 currently available peer-reviewed studies dealing with
owdative effects of fowsntensity RFR, in general, 93 confirmed that RFR induces oxidative
effects in biological systems. A wide pathogenic potential of the induced ROS and their
involvement in cell signaling pathways explains a range of biological/health effects of fow-
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intensity RFR, which indude both cancer and non-cancer pathologies. In conclusion, our
enalysis demonstrates that low-intensity RFR is an expressive oxidative agent for living cells
with a high pathogenic potential and that the oxidative stress induced by RFR exposure should
be recognized as one of the primary mechanisms of the biological activity of this kind of

sagiation.

introduction

Intensive development of wireless technologies during the last
decades fed o a dramatic increase of background radio-
frequency radiation (RFR) in the human environment. Thus,
the level of indoor background RFR in  industrialized
countries increased 3.000-fold from 1983 to 2005 (Maes,
2005). Such significant environmenial changes may have a
serious impact on human biology and biealth. As a proof of
such tmpact. a serfes of epidemiological studies on the
wcreased risk of tumorigenesis in “heavy” users of wireless
elephony exists (Hardell et al.. 2007, 2011, Sadetzki et al,
2008 Sato et al, 2011, Some studies indicate that long-term
RFR exposure 1n humans can cause various pon-capcer
disorders, ¢.g.. headache, fatigue. depression, tinnitus, skin
irritation, hormonal disorders and other conditions {Abdel-
Rassoul et al., 2007, Buchner & Eger, 2011, Chu etal., 20115
Johansson, 2006; Santini et al, 2002, Yakymenko et al.,
2011y In addivion, convineing studies on huzardous effects of
RFR i human germ cells have been published (Agarwal
ot al, 2009; De Tuliis ot al., 2009).

Addrevs correspondence to Prof. lgor Yakymenko. Lubormory of
Biophyses, Instiuie of  Expecimental  Pathology.  Oncology  snd
Radobivtogy of NAS of Ukraine, Vasylkivska stn 45, Kyiv, 03022
Ukraune. -l 1yakymen e gmad.com

All abovementioned studies dealt with the effects of low-
intensity RFR. This means that the intensity of radiation was
far below observable thermal effects in biological tissues, and
far below safety himus of the International Commissions on
Non-lonizing  Radiation Protection  {ICNIRP) {ICNIRP.
1998). To date, molecular mechanisms of non-thermal effects
of RFR are still a bouleneck in the research on the biological/
health effects of tow-intensity RFR. although recently many
siudies have been carried out on metabolic changes in living
cells under low-intensity RFR, and comprehensive reviews
were published (Belyaev, 2010; Consales et al.. 2012; Desal
etal., 2009; Yakymenko et al., 2011). In the present work, we
analyze the results of molecular etfects of low-intensity RFR
in fiving cells and model systems, with a special emphasis on
oxidative effects and free radical mechanisms. It might seem
paradoxical that, despite being non-ionizing, RFR can induce
significant activation of free radical processes and overpro-
duction of reactive oxygen species (ROS} in living cells. We
believe that the analysis of recent findings will allow
recogaition of a yeneral picture of the potential health effecs
of already ubiquitous aad ever-increasing RFR.

Radiofrequency radiation

RFR 15 a part of electromagaetic spectrum with frequencies
from 30kHz 1o 300 GHz. RFR 1s classitied as non-ionizing.
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which means that it does not carry sutficient energy for
fonization of woms and molecules. A part of RFR with the
highest frequencies (J0UMHz o 300 GHzy is referred 1o as
microwaves (MWsi. MW is RFR with the highest energy.
which can potentially generate the highest thermal effects in
the absorbing matter.

The main indexes of RFR are (1) frequency (Hu) () inten
sity or power density (PD) of radiation (W/m” or pW/enty, (i)
its modulated or non-modufated nature: and {iv) contintous or
discontinuous patierns of radiation. For the absorbed RFR
energy, a parameter of spe absorption rate (SAR} Is used
{W/kg). The most common digital standard of RFR for mobile
communication is still GSM (Global System for Mobile
communication), which utitizes frequencies at about 850, 900,
1800 and 1900 MHz. This radiation 1s frequency modulated.
with chanuel rotation frequency of 217 Hz, and belongs to the
radiation of the pulsed mode (Hyland, 2000).

As to the internstional safety limits, the ICNIRP recom-
mendations restrict intensity of RFR to 4501000 pWiem®
{(depending on the frequency of radiation) and the SAR value
to 2 W/g, as calculated for human heads and torsos (ICNIRP,
1998). These indexes were adopled by ICNIRP based on the
behavioral response of luboratory rats, which were exposed to
gradually ncreased intensities of RFR to determine the point
at  which the animals became thermally  distressed
{Gandhi et al.. 2012).

Low-intensity RFR s referred to as radiation with
intensities which do not induce significant thermal effects in
biological tissues, Accordingly, any inteosity of REFR under
the ICNIRP limits can be referred to as low-intensity. In this
paper we will analyze only the effecis of Jow-intensity RFR

Physical/biophysical effects of iow-intensity RFR
in living cells

RFR, especially MW, can produce thermal effects in matter
duc 1o interaction with charged particles, wncluding free
electrons, tons or polar molecules. inducing their ostillations
in electromagnetic ficld. The thermal effect of MW can be seen
when warming food in the microwave. The effect strongly
depends on the intensity of radiation and is mostly negligible
under low-intensity RFR conditions. On the other hand, energy
of RFR/MW is insufficient not only for the ionization
of molecules, but even for activation of orbital electrons.
Hence, RFR was often assessed us @ lactor producing only
thermal effects. Nevertheless. evident biological effects of
fow-intensity RFR promoted research on physical mechanisms
of non-thermal biological eftects of this kind of radlation.

A biophysical model of & {orced-vibration of free ions on
the surface of a vell membrane duc o external oscillating
electromagnetic field (EMF) was proposed (Panagopoulos
et al, 2000, 2002). According o the authors, this vibration of
electric charges cun cause disruption of the cellular electro-
chemical balance and functions.

A “Umoving charge interaction’” model was proposed tor
low-frequency EMF (Blank and Soo. 20015 The authors
explained activation of genes and synthesis of stress proteing
under EMF exposure due to interaction of the field with
moving electrons in DNA (Biank and Soo, 2001: Goodman
and Blank, 2002). They also demonstrated that EMF

Eissisoiiag fe, bty Dk

ficrewsed alection wansier Fales 1w cytachionie oxid
aceelerated charges w the NaK-ATPase reachon, Morcover
they demonstrated avceleration of the osilfaing Belousov—
Zhabotinski reaction in homog

S

senenis solutions due 1w the
application of fow-frequency EMF (Blank and Soo, 2003
An ability of fow-steength magoetic fields o wigger onser
wnd offset-evoked poterials was demonstrated (Maring el ul
2009). Effectiveness of a rapid magoetic sturmulus 0.2 ms) hus
led the authors to a conclusion on direct interaction between

the field and ion channels in plasma membrane. A plausible
mechanism of overproduction of free radicals in living celi
due 10 electron spin ipping in confined free radical pairs in
magnetic tield of RFR was proposed (Georgiou, 20105

A significant effect of Jow-intensity RFR on fersiun, ua
HOn Cage prow prosent i ost h\‘}(}g; GRgabsily o
bacteria 10 humans, was revealed (Céspedes wnd Ueno, 20095
Exposurc of ferritin solution 1o low-intensuy RFR sigmli-
cantly, up to threefold. reduced ron chelation with ferrozine
The authors explained thai maguetic field of RFR plays =
principle roke in the observed cffect. und that this eifeet iy
stroagly nou-thermal. The non-thermal mechanism of the
interaction of RFR magnetic fields with ferrutin iy supposediy
mediated by an  inner super-puramagnetiv  nanoparticle
{9H,0 x SFe~Oy with up 1o 4500 won i, which i5 a
natural phenomenon imrinsic 1o the cells It results w
reduction of taput of iron chelates o the fernin cage
The authors underlined the potentiul role of ferntin malfunc-
don for oxidative processes In hving cell due o the
participation of Fe'™ ons wn the Femon reaction, which
produces hydroxyl radicals. In this respect, it s interesting o
poittt to the results of up in vidro study with RFR exposuge of
rat lymphocytes treated by tron ions (Zmysony et ul. 2004
Although RFR exposure (930 MHz) did nodinduce detectable
intracellular ROS overproduction, the sume exposure i the
presence of FeCly in the lymphoecyte suspensions induced &
significant overproduction of ROS

Another set of studies indicates on a poxsibility of changes
wr protein conformation under RFR exposure. Thus, fow
intensity 245 MMz RFR acceleruted conformanonal changes
in P-lactoglobulin through excitation of so-called collecuve
inuinsic modes in the protein (Bohr and Bohe. 20004, 2000t).
which suggests 4 principal ability of RFR o modulate the
non-random collective movemaents of eatire proiein domains
Sioularly. a frequency-dependent effect on inwinsic fexibility
in insaiin structure due o applied osciliating electnie field was
demonstrated (Budi et al., 20075, Moreover, macromolecular
structure of oytoskeleton was significantdy altered in fibro-
blasts of Chinese hamsier aiter the exposure 1 modulaied
RFR of the GSM standard (Pavicic and Trosic, 20103 Thus, a
3h exposwre of fibroblasts w modulated RFR (
o significant changes in the structure of microtubules und
actin microfilaments, which have polar cytoskelewn struc-
wires, while non-polur vimenuin fdaments reporiedly stayed
unchanged. Taking wuo wccount an exteasive reyulatory

porential of cytoskelewn on ceil homeostivis. these duta could
obviously add 10 the nature of the bological effects of RFR

It was shown that ornithine decarboxylase {ODC) can
significantly change its acuvity under low-inensity RFR
exposure (Byus eval. 1988; Hoyto et al., 2007; Luovie et al
1993, 1997, Paulraj et al.. 1999).

R
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In sddinon, so-called  ealclum effecty”” under RER
exposure i lving cells have been demonsuated (Dutla
ot al. 1989 Paulray et ul. 1999 Rao e al, 2008). which
imclude o significant increase i intracellutar ca*t spiking.
Tuking into account that caloum is a ubiguitous regulator of
cetular metabolism, these data point 10 a possibility that non-
thermal RFR can activate muliple Ca™*-dependent signaling
des

Finudly, un ability of fow-intensity MW 1o dissoctate water
molecules way demonstraied 1 model experiments yedrs ago
(Vaks et al., 1994). In these expeniments, MW of 10 GHz with
radiated power 30 mW produced a significant level of HyO in
dewonized witer (and also in MgSO; solution) under stable
remperature conditions. According to the authors. a kinetic
excitation of liquid water associates C(H;Op upon the
absorption of MW leads 10 subsequent viscous losses due o
friction between moving clusters of water molecules. It results
i partal irreversible decomposition of water, mcluding
breaks of intramolecular bonds (H-OH) due w a mechan-
ochernical reaction, and generation of H'; OH™: HY and OH
groups. Among these. the hydroxyl radical (OH®) is the most
sggressive form of ROS, which can break any chemucal bond
in swrrounding molecules (Halliwell, 2007). The authors
assessed that this type of mechanochemical wansformation in
waier could be responsible for 107%-10 % relative parts of the
wral MW energy absorbed. Given the fact that the water
molecales are ubiquitous in living cells, even a subtle chance
for dissociation of waler molecules under low-inwensity
RER exposure could have a profound effect on tissue
homeostasts. It is of note here it one OH® radical cun
lnitiate irreversible peroxidation of muny hundreds of macro-
wmolecules, e.g. hipid molecules (Halliwell, 1991). Tuken
wogether, these dats show  that non-thermal RFR can be
absorbed by particular  charges, molecules and  cellular
structures, and in this way can polentially induce substantial
modulaory elfects in living cell

Generation of reactive oxygen species under RFR
exposure in living celis

NADH oxidase of celluar membrane was suggested as a
primary mediator of RFR interacton with living cells
Fredman et al, 2007). Using purified membranes from
Hel.a cells, the authors experimenally proved that the
exposure W RFR of 875 MHz, 200 gW/em™ for 5 or 10 min
significantly, almost threefold, increased the actvity of
NADH oxidase. NADH oxidases are membrane-associated
enzymes that catalyze one-electron reduction of oxygen into
superoside radical using NADH as a donor of electron, thus
producing powerful ROS. Thiv enzyme has been wadition-
ally known due 1o its role iu induction of oxidative burst in
phagocytes as a part of immune response. Yeu, fater the
existence  of non-phagocytic NADMPH  oxadases  way
revealed in various wpes of cells, including  fibroblasts,
vascular and  cardiac cells  (Griendling et al, 2000).
Obvieusly, the presence of superoxide-generating enzynie
in many types of nos-phagocylic cells points o the
considerable regulatory roles of ROS in liviag cells, On
the other hand. an ability of Jow-intensity RFR 1o modulate
the activity of the NADH oxidase antomatically makes this

RFR us u powerful oxidative agent 3

factor a notable aad potentially daugerous effector of cell
metabolism, Notably, the authors pointed out that the
acceptor of RFR is different from the peroxide-generating
NADPH oxidases, which are also found in plasma mem-
branes (Low et al.. 2012).

The other powerful source of ROS in cells is mitochondrial
cleciron wansport chain (ETC), which can generate super-
oxide due to breakdowns in electron transport (Inoue et al.,
2003). It was demonstrated that generation of ROS by
mitochondrial pathway can be activated under RFR exposure
in human spermatozoa (De luliis et af., 2009). The authors
revealed a dose-dependent effect of 1.8 GHz RFR exposure on
ROS production 1n  spermatozoa, particelarly in their
mitochondria. The significantly increased level of total ROS
in spermatozoa was detected under RFR with SAR = 1 Wikg,
which is below the safety limits accepted i many countries. It
was demonstrated recently in our laboratory thal the exposure
of quall cmbryos in ove o extremely low-intensity RFR
(GSM 900 MHz, 0.25 uWiem™) during the initial days of
embryogenesis resulted in o robusi overproduciion of super-
oxide and nitrogen oxide radicals in mitochondria of embry-
onic cells (Burlaka et al, 2013). It is not clear yet which
particular part of ETC is responsible for the interaction with
RFR. To date, three possible sites of generation of superoxide
in ETC have been shown: the ETC compicx 1 (Inoue et al.,
2003), complex TF (Liu et al, 2002). and complex HI (Guzy
and Schumacker, 2006). A significant inverse correlution
between mitochondrial membrane potential und ROS levels in
fiving cell was found (Wang et al, 2003). As the authors
underlined, such 4 relationship could be due to 1wo mutually
interconnected phenomena: ROS causing damage to the
mitochondrial membrane, and the damaged mitochondrial
membrane causing increased ROS producton.

in addition to the well-established role of the mitochondria
in energy metabolism, regulation of cell death is a second
major lunction of these organelles. This, in tumn, is linked 1o
their role as the powerful intracellular source of ROS.
Mitochondria-generated ROS play an imporiam role in the
release of cytochrome ¢ and other pro-apoptotic proteins,
which can trigger caspase activation and apoptosis (Ot et al.,
2007). A few reports indicale on activation of apopiosis dug to
fow-intensity RFR exposure. In human epidermoid cancer KB
cells, 1950 MHz RFR induced time-dependent apoptosis (45%
atter 3hy that is paralleled by 2.5-fold decrease of the
expression of ras and Raf-1 and of the activity of ras and Erk-
172 (Caragha et al. 2003). Primary cultured neurons and
astrocytes exposed to GSM 1900 MHz RFR for 2h demon-
strated up-regulation of caspuase-2. caspase-6 and Asc (apop-
tosis associated speck-like protein containing a card) (Zhao
et al., 2007). Up-regulation in newrons occurred in both “on”
and “stand-by" modes, but in astrocytes only in the "on”
mode. We should underdine that, in that study an extremely
high biological sensitivity to RFR was demonstrated, as « cell
phone in the “stand-by’’ position emits negligibly low-
intensity of radiation (up to hundredths pW/em®),

Based on the analysis of available literature data, we
identified altogether 100 experimental studies in biological
models which investigated oxidative stress due to low-
intensity RFR exposures, From these 100 articles, 93 sdies
(93%) demonsuated significant oxidative effects induced by
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low-intensity RFR exposure (Table 1-3), while 7 studies 7%
demonstrated the absence of significant changes (Table 4.
The total number includes {8 in virro studies, 73 studies in
animaats, 3 studies in plants and 6 swdies in humans. Majority
of the reseurch was done on laboratory rats {58 studies, with
54 positive results), while 4 studies out of 6 in humans were
positive. From the in vitro studies, 17 were positive (94.4%),
including 2 studies on human spermatozoa and 2 swdies on
human blood cells.

Most of the studies utilized RFR exposare in MW range.
including a use of comumercial or trial cell phones as sources
of radiation. The power densities of RFR applied in positive
studies varied from 0.1 pWreny? (Oksay et al, 2014) 10
680 uW/em?® (Jelodar et al. 2013) and SAR values varied
from 3 pW/kg (Burlaka et al., 2013) 10 the ICNIRP recom-
mended limit of 2 Wikg (Naziroglu et ul, 20124 Xu et al,
2010). Exposure times in posiuve swdies varied from 5 min
{(Friedman ct al., 2007) to 12.5 years, 29.6 h/month (Hamzany
et at, 2013).

The most often used indexes of oxidaive stress analyzed in
the studies were ROS production, levels of lipid peroxidaion
({LPO)/malondialdehyde (MDA}, prowin oxidation {PO),
nitric oxides (NO,. glutathione (GSH), activity of antioxidant
enzymes  (superoxide dismutase (SOD), cualase (CAT),
glutathione peroxidase (GSH-Px)). It is important that some
studies directly pointed 1o induction of free radicals (super-
oxde radical, NO) as u primiary reaction of living cells to
RFR exposure (Burlaka ot al,, 2013; Fricdman et al., 2007).
As we pointed out earlier. direct activation of NADH oxidase
{(Fricdman et al., 2007) and the mitochondrial pathway of
superoxide overproduction (Burlaka et al, 2013 De luliis
et al, 2009 have been experimentally proven. Besides. a
significant overproduction of nitrogen oxide was revealed in
some studies (Avci et al., 2012; Bilgici et ul., 2013, Burfaka
et al., 2013). although it is unclear whether an induction of
expression of NO-synthases or direct activation of the enzyime
took place. It is however clear that significantly increased
fevels of these free radical species (superoxide and nitrogen
axide) in cetls due to RFR exposure result in an activation of
peroxidation and repression of uctivities of key antioxidant
enzymes. It is indicative that many sludics demonstrated
etfectiveness of different anuoxidants o override oxidative
stress caused by RFR cexposure. Such cffects have been
reported for melatonin (Ayata et al. 2004 Lai and Singh,
1997; Oktem et al., 2005; Ozguner et al., 2006; Sokolovic
et al., 2008). vitamin E and C Jelodar et al., 2013; Oral et al..
K6, caffeic acid phenethyl ester {Ozguner et al., 2006),
selenium, 1-carnitine (Turker et al., 20113 and garlic (Avei
et al., 2012; Bilgici et al.. 2013).

It is worthwhile to emphusize @ strict non-thermal
character of ROS overproduction under RFR exposure
described in the cited reports. As low as 0.1 pW/em”® intensity
of RFR and absorbed energy (speciiic absorpaion rate, SAR)
of 0.3 uW/kg were demonstrated 10 be effective in inducing
significant oxidative stress in living cells (Burlaka et al.,
2043: Oksay et al.. 2004). This observation is particularly
important as the modern international safety lmits on RFR
exposure are based solely on the thermal effects of radiation
and only restrict RFR intensity 1o 4501000 pWiem® and
SAR o 2W/ky (ICNIRP, 1998). Moreover, studies where

Slogioiayi ot M

high thermaly intesiies of RFR have been wsed could gt
reveal oxidative effects (Hong eval, 20125 Kang ot al 2013
Luukkonen et ab, 2009, which mught point o the vanery of
moleculur mechanisms for different radizuon intensities

Taken together, the analysis of the contemporary scientific
literature on the bivlogical effects of RER persuasively proves
that the exposure (© fow-intensity RER in Uving cells feads 1o
generation of significant levels of ROS and resuis o s
significant oxidative stress.

Oxidative damage of DNA under RFR exposure

To date more than huidred papers have been published vi
mutagenic effects of RFR and most of iher rovealed sig
cant effects (Ruediger, 2009). There is w substaniial number of
studies which demonstrated the formation of micronucie!
(Garaj-Vrhovae et al., 1992 Tice et al, 2002 Zoui-Marnell
et al., 2003} or structural anumalies of metaphase chromo-
somes (Garson et al, 1991 Kerbacher eval., 19900 Macs et al
20005 i bving cells due 1o low-rensity RFR exposure
However, majority of the studies on the mulayenic eifects of
RFR suecessfully used a comet assay approsch (Baohony ¢ al.,
2005 Belyaey et al., 2006; Diem et ol 2008, Kim et al., 2008:
Lai and Singh. 1996: Liu et al, 2013a). Paicular swudie
identified specitic marker of oxidarive damage of DNAL 8-
hydroxy-2'-deoxyguanosme (§-OH-dG1 (Bur
De Tuliis et ab, 2009 Guler eval., 20120 Khabj etal.
et al, 20803 Thus, the level of 3-OH-dG 1 human
spermatozoa Was shown W be significanty ineressed after
i# vitro exposure o low-intensity RFR (De Tulis et al., 2009;
Likewise, we demonstrated that the exposure of quall embryos
i ovo 1 GSM 900 MHz of 0.25 pW/em” during a few days was
sufticient for g signiticant, two-threetold, increase of 3-0H-dG
level in embryonic cells (Burlaka el 2013

It would be logical 10 assume that most mulagenie elilects
due o the RFR exposure are caised by oxidative damage o
DNA, as the overproduciion of ROS in living cellx due
RFR exposure was rehably documented. 1 known that
superoxide itself does not affect DNA, The most aggressive
form of ROS. which is able w atlect the DNA molecule
directly, is hydroxyl radical (Halliwell, 20075 The hydroxyl
radicals are generated in cell i the Fenon reaction Fe 4
HOp > Fe™+ OH® + OH 5 and i the Haber—We
reaction (03" 7% Ho0n > Oy 4+ OH® 4 OH™ (Vaiko &t
2006). On the other hand, ncreased concentrmiion of NG in
addition W superoxide in the RFR-exposed vells can lead 1o
the formation of other aggressive {orm of ROS. peroxynlinie
(ONOG )y, which can alse cause DNA damage (Valko et al.,
2K,

Free radicals induced under the RFR exposure can
perturb cellular signaling

Taking into uccount the abovermeniioned dule, we can slaic
that the exposure 1o RFR leads o overproduction of lree
vadical /ROS in liviag cell. Certalnly. free radicals car mduce
harmful effects via direct damage due 10 oxdation of
biological macromotecules. To that, it becomes clear now-
adays that free radicals/ROS are an inwinsic pari of e
cellular signaling cascades (Forman ot ab. 20043 Thus
hydrogen peroxide appears 4s a second messenger both in

fobam o ¥
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Table 1. Publicatioas which reported posiie Tindings on oxidative sress Caused by RFR exposuie of cells in vitry

Relervnce

Brological system
exposed

RFR exposuse

Statisucally signiticant cffects
reported®

CAgarwal o al. 2009)

sCampint et ul, 20003

(B Ludus ot al 2009

(Friedman et al., 2007)

thiou et all 2000

by e al. 2014

thanow v al, 2006

iLamow et al, 2006b)

ihag et ul, 2013b)

o ot ull 2012

OMarjanovic oL sl 2014

iNagroglu et al, 2012
(Nt ot ab. 20035

Pl 20403

iSefadbsashit ot ab, T4

(X et al, 2040y

(Zamysioay of al.. 2004y

Human apermaiiiod
Ray astroghal cells
Human spermatezoa
Hel.a membranes
Muoust embryonie
fibroblasts (NIH/3TH)

Caneer vell vuliures

Fuman blowsd colls

Humun Mono Mas &
and K362 collsy

G2 cells

Human blood mononuclear vells

VT cells

HL-60 vells
Hurian Jons epithehal colls

Negtonal colls and
human fibroblasts

Prisnary cultured neurony

Rat iymphocyies

Cell phone RFR. in talk maode,
for ih

Y0 Ml {continuous or Modu-
fared), eleciric field 10 Vi,
fors. 100 20 nua

18 GHz, SAR - 0.4-27.5Wihy

875 MHz, 2K pWicm”, for S and
it mmin

1300-MEz GSM -k mode REFR.
SAR — 2 Wikg, intermitieni
exposure {5 min a/Mmin off)
for 9.5-8h

Y0 MHe RER, SAR =036 Wikg,
for Th

Continuous wave vr GSM
signal SAR = 2 Wiky. for 30 or
45 min of continuous or 3 in
ON, Smin OFF

Continuous wave, GSM speaking
only, GSM hearing only. GSM
talk, SARs of 0.3, 1.0, 1.5 and
20 Wiy

1800 MHz, SAR = 11 2 W/kg Smin
ON, {0min OFF lor 24h

GO0 MHz. SAR = 0.4 Wikg. for
1-8h

1800 Mile, SAR = 1.6 Wikg. for
10. 30 and 60 min

2430 Mllz, pubed, SAR = .1~
23W/kgdor 120 12 o1 24a

1800 MHz, SAR — 2: 304 Wikg

2712 MHz, pulbsed, eleetric field
41 Vi, 2min prior 10 Lipo-
polysacchuride sdnunistration
or for 15 min

990 MHz. SAR — 0.09 Wikg. for
15, 30, 45, &0 and 90mn

LN MHz, pulsed. SAR = 2 Wikg,
for 244

930 MHz, PD of 500 pWiem®,
SAR . L3Wikg. for 5 and
15 min

Incivase in reactive 0Xygea species
{ROS; level, decrease tn specmy
matility and viability

Increase in ROS fevels and DNa
fragmentation after exposuwie 10
moduluied RFR for 20 min.

Increased amounts of ROS

Increased NADH oxidase actividy.

Inereased wtracellulur ROS levels

Induved apopiosis eifects irough
oridative stress, selenium coumer-
acted the effects of RER exposune

After continuous of inermiient
GSMsigaal a ditferent ROS pro-
duction was detected in human
monocytes compared 10 shasa,

The GSM-DTX signal at 2 Wrky
produced differeace in free radical
production compared to sham

in the 2 Wikg exposed culwares. the
level of ROS wis ncreased,

The ncreased level of apopiosis
induced through the mitochondiial
pathway and mediated by activating
ROS and caspase-3

ROS level increused adier t0mun of
exposure. Decrease in ROS level
after 30-mui treaiment indicating
antioxidant defense mechanism
activation

Lipid peroxide {LPO) fevels were
increwsed @t all exposure dmes.

The ROS and malondialdehyde
(MDA) levels were increased

Increased level of nitric oxide (NOJ

ROS gencrution nercaed in the
3umin exposed cells. A sharp rise
i catutase (CAT) and superoxide
dismatase (SODY activity and ele-
vation of glutathione (GSH) during
the 45 min exposure,

An increase in the leveb of§-hydroxy-
2’ -deosyguanosine (8-OH-dG).

Intraceltular ROS level increased in
exposed FeCly troated cells com-
pared with unexpeosed FeCly treated
cells.

Al effects were statistically sigaificant (al feast p<0.08) us

isulin signaling and im growth factor-induced signalling
cascades (Sies. 2004). These specie> ate also lmplicated in
biochemical mechanism of oxidation of ethanol and in other
metabolic processes (Oshuno et al., 1975) and is also reguired
for initiation of wound repair (Enyedi and Niethammer,
2013). In addition. ROS at relatively low concentrations can
modulate nflammation via aciivation of NF-kB pathway
{Hayden and Ghosh, 201 1), Therefore, even subtle exposures

compared 1o comrol of sham exposed groups.

1o RFR with generation of hardly detectable quantities ol free
radicals can have their meaningful brological consequences.

We could ascertain the signaling effects of moderate
levels of free radicals from our experiments i quail
embryos irradiated with the commercial cell phone. Thus,
we were able to show that the prolonged exposures of
embryos in oo led 10 tobust repression of their development
(Tsybulin et al., 2Z013),

which was concomitant with

BT % 4y
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Table 2. Publications which reported posiive findings on oXdative sintas causwd by RFE ¢

ol M By Ui

Reterence

Biotogical systent exposed

RER exposure

{Akbari ot al., 234

tAl-Damegh. 2012)

{Avei et all 2017

{Ayata ot al. 20H

{Aynati et at., 2013}

(Bajci el al., 2007y

iBilgict ot ab, 2013)

(Bodera et ul.. 20133

tBurfaku et al, 2003

iBurlaka et al, 2004

(Cenesiz et al, 200 1)

(Cetin et al.. 2014)

(Dasday et al.. 2009)

Rat whule budy

Rap whoie by

Rat whole budy

Rat whule body

Rat whole bady

Rut whole body

Rt whole budy

Rai whole budy

Guail embryo in o

Male rat whole body

Cruttied pig whoie body

Prognant raty and ofispring

Head of 1ats

RFR from base wamectver stauon

Ceil phone RFR, 13, 30, o 61
for I weeks

1300 MHZ SAR 64 Wikg, | hvday
for 3 weeks

900 M. 30 mandday for 10 diegs

2450 MHz. pubed. SAR - 1.143 W
Ryobminiday for 30 days

U Suindardized daily dosc’
phoneRER for 4 weeks

S30-950 MHz SAR ~ §.08 Wikp 1w
day tor 3 weeks

1800 M2, GSM. fur 130

GSAT 900 Mz, power ey Py ol
425 pWaem, SAR = 3 pWikg.
A¥rec ON - 12 sec OFF, for 133~
3601

Pudsed and contmuous MWin the
doses equivatent o e masimal
permiited energy load for the sty
of the radar stationy

YOO Ls0 MHz RER frum base slation
anieanus, 4 Wday for 20 days

GIKY K00 Mbz RER, 1 h/day dusiag
pregnancy and nevhatal
devetapiment

SR MHz, 2 hiday Tor 16 motiths

Gluwahone peroxidase (GSH-Pa)
SO0, and CAT wenvi
decreased wid level of Mba
mgreased, Vi O reduved

GSH und GSHA-PA L
dircressed.

An ncreased fovel of pe
digon (FO3 in bra
anincveuse w serum NG Garbiy
administration reduced prowan
oidation 1 bram tasie

MDA and hydronyprobine fovels

vitien of CAT and GSH

anigd a0t

Pr owere

caved, andsuperon
(SO wcuvity

wation of melatoin previnied

ihis eifect

al tssue, M

iy incica
whereas SOD activity was
decreased. L the ey twsuey
the MDA tevel way inerewdd

The seram NGO tevels and
MDA sad 1he PO in brain were
inereased. An adavrstcanon of
garlie extowel Jdunmshed these
pliect

& fevel amd

Roduced anbonrdaal vapasity boil
i heakthy asimals and o hosc
with paw tflammation
Creerprodaction of suptroads s
NG, aepeased jeveh of dno
barbitunic wcwd S sihe
stances (TBARS) und 8-OH-
i caved 50D and UAT

dnwreised raley ol auperoade pro
ductios, fammaton of e aen

degreased activity of NADH-
ubtiuinone eXidoredud e
conpien a0 fiver, vandiad and
anrti tissues 28 days alier the
PXPOSUFC

Datferenoe in guined pigs subjecied
1o W00 wnd 1800 MBHZ for

selengun: concentrations in the
bl and Bver vitamn A amld
Pearstene concentruiivns
decreased 1 ofispring

The

tal annoxidant apeity ¢
Fagtivigy in b ¥ Were

than Wit oz e shaim

group.

coniinued i
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Table 2. Connnued

Reference

Biotogival sysem exposed RER exposure

Statistically significant etfects
reporied*

{Dasdag ot al, 20125
«Lrasduy o ab, 200
iDishanukh et b, 2043,

(Esmekaya et al 2011

Fuctado-Fitho et al, 2014y

uler e al

uney ot al. 2T

Gler e ub, 2

libar o0 all 2004

etodar, eral, 2013)

deloduc et ol 1y

Uing ol 2042

Kerman & Sesol, 2002y

{asark ot al, 20005

Kevarh et w2041

sKaesar s al,, 2013

eKbadl e al, 2042y

Head of rais 900 MHz2, cell-phones-like. 2 hiday for
1) months

900 Mz, PD of 78 pW/em”®, 2 bidays
for ) months.

900 MHz, 2hiday. $days a woek for
30days

P00 Mz, pubsed. modulated
SAR = 1.2 Wikyg. 20 miwday for
3 weeks

Raw whole body
Rat whole body

Rat whole body

Rat whole busdy 930 MHz. SAR - 0.01-088 W/
Ky, 30 minfday for 20 days during
pregoancy {or additionally § or
15 duys of postnata perdod)

GSM 1800 MHz2. 15 min/day for 7
days (females) or 14 days (alesi

Rabbu ilbunt whoele body

Rat whole body 90t MHz, 3 min/day 1o 30 days

Rt whole body 2450 MH4, 368 V. | vday 1ot

30 days

Rat whole body Mz, Trom cell phone. ] hiday for

T days

Rar whaole body H0U bz, PD of 630 uWiem®, 4 hiday

for 45 days,

Rat whele by Y00 MH2, daily for 45 days

Rat whle budy Cull phone RFR. SAR ~ 0.9 W/sg3 x
10: 30 bt 60 aua for 20 days during

tation

Rat whote body 900 Miz, 30 miwday for 10 days

Bale rat whole body Cell phoue RFK, SAR =09 Whe.2b/

duy for 35 days
Rar whole body Y00 MHz. putsed. SAR = 0.9 W/
kg2 hiday tor 45 duys

Rt whole body 2113 MHz. SAR + 0.26 Wik Zhalay

for 60 duys
Ral whoh body 1800 MHz, electric liekd 13-20 Vim,
for2h

Protein carboryl level was higher
in the brain of exposedrats

Inereased kevels of MDA und total
oxidative stats in liver tssue,

The fevels of LPO and PO were
increased.

The increased level of MDA and
NOx, and decreased levels of
GSH in fiver, fung, testis and
heart lissues

Neonatal fats exposcd 1 utero had
decreased levels uf CAT and
lower LPO, and genotoxic
effoet

LFO levels in the liver ussues of
females and males increased k-
ver §-OH-dG fevels of females
were increaved.

Endomerrial fevels of NO and
MDA increased.endometrial
$0D, CAT and GSH-Px activ-
ities were decyeased. Vitamin I
and C weatment prevented these
effects

Increused B-OHdG level in both
plasma ind brain tissue whereas
i ing d PO level only in
plasma Gadlic prevented the
increase of B-OH-dG level in
brain tssue and plaspa PO
fevels.

fncrease i MDA, NO fevels,
andxarthine oxidase (X0
activity, decrease in SOD and
GSH-Px activities in brain.
‘These effects were prevemed by
Ginkgo bilobacxiract reatment.

The concentration of MDA was
increased and activities of SOD.
GSH-Px und CAT were
decreased in ral eyes. An
administration of vitamin C
prevenied these effects.

Increased levet of MDA and
decreased antioxidunm enzymes
AClivity i rat (esiis.

After 30 and 60 min the levet of
MDA was increased. the activ-
ities of SOD and GSH-Pxwere
decreased

Tissue MDA lovels were
increased. SOD, CAT and GSH-
Pxactivities were reduced,
Melatonin weatment seversed
these effecty,

Reduciion in protein kinase activ-
ity, decrease W sperm count and
increase in apoptosis,

Increase m the level of ROS,
decrease in the activites of
SO0 and GSH-Px.and in the
Tevel of pineal melatonin

The level of ROS, DNA damage
and (heapoptosiy rate were
increased

Elevations i the levels of 8-OH
4G in urine.

iwontinued §

o ¥ u

.com by 178.54.177.229 on 07/07/15

from

Biol Med €

For personal use only

8 L Yakymenko er al.

Fubbe 2. Continued

Reference

Biological system exposed

RER exposuie

Stanstcatly agnifivast offect

reported”

(Kismali et al,, 2012)
(Kov et ul, 2003y

{Kaoylu et al, 2006)

(Koyu ¢t al., 2009)

(Kumar ot al, 2014

(L & Singh, 1997

(Lo et ul. 2014y

{Mailunkot et al., 2009}

(Manta et al.. 201 3;

(Marzook ¢t al.. 2014)

{Meena et al., 2013}

(Mugha el ab. 2012}

iMeral et al., 20071

(Motaws ot al, 2084

{Nuzirogly & Gumral. 2009)

(Naziroghe et al., 2012a)

{Oksay et al, 2014

(Okieny et b, 20035)

{Oral et al., 20001

Rabbit whole body (non-
pregnant and pregnant)
Mule rat whole body

Rat whole budy

Rat whofe body

bl
E

whole body

Rat whole body

Rat whole body

Rat whole body

Diosophila whole budy

Rat whole bady

Rai whole bady

Rat whole body

Guitiza pig whole body

Rat whole body

Ra1 whoke body

Rut whofe budy

Rat whole body

Rt whole body

Ra

&

whole body

1506 MMz, GSM moduiation

IS miniday for 7 days
Cell phone RER at calling or swand-by

9 MHz

900 Mz

Cetl phone 1910.5 MHz RFR. 2 bilay
for 6 duys day (6 d )

2450 MHz, putsed, PLy = 2
SAR = 1.2 Wikg

a Week),

900 Mz imitated celi phone RER.
hiday for 12 days

QO 800 ML GEM T gy ror 28
days

FERO-190H MHz, DECT madulation.
SAR = (009 Wikg, for U.5-96 ]

UG MHz from cellubur iower, 23 /day
or § weeks

2450 MHe, PDof 210 pWiom”.
SAR = 014 Wikg, 2hiday for
45 days

Gt 1800 MHe, PD of 170 Wi,
SAR 5= (16 mW/ky, 2 hiday, S days/
week for 30 days

¥90-915 Mz from cell phone,
SAR = (.95 w/ky, 12/duay for
30 days (11 h 45 min stand-by and
15 min apiking modv

Tost cellphone RER, SAR ~ 113
Wikg, 2h/Aday for 80 days

2450 MH 08 ndn/duy lor 28 diays

2430 MHe, 60 mmniday Joe 50 days

2450 MHz. pulsed. PI ot | pWiom™
SAR w0 Wiky, | Biduy for 30
days

SO0 MHz, 30 min/day for 10 days

P00 MHz, 30 miwday for 36 dayy

Creatine hanases evels’ cha

Onidistive stress detecied at both
Catling and stand-by caposures

The luevels of LPO w the bran
coren wnd hipposampis

incredsed. Thesy lovels in ihe
huppocampis were decveused by
meleonin adaisationg

v itien of XO, CAT and
PO i i
T ACHIVIGGS and
ely were dec d by
catters avial pheneibyl cater
PE) wulniimstaion

cells and DN& damage
Melatomn 0 spin-irap Qompoing
Blocked DNA stramd breidks
nduced by RFR exp
brag celis
Contents of

ver MDA amd Nit2
protein: iwreasad. Coulents of
tiver SOD and GSH devrewed

dncreisg i PO and decreied
GSH coptenl wn the teshs and
epudisdymis

tacrease i RO i sl add
feanade bodies, w quick response

WICTeAS i oV aries

AT setivities ware

blood, seaame G
reversed the effect

fieressed Jeved of MDA aad ROS
in teste. Melalopin prevented

Gardalive stress
The fevels of the LPO and PO were
wcreased; the level of GSH was
devreaaed
MDA fevel wrrcimed, G vt
1l CAT avliviy veredis

b MDA,

D levels and
ey e BOUVIEY inoteased.
aned GSH jevel was decredsed i
ihe biood
Incremiendy in vonpugated divies,
protein carbonyls. tolel oxidat
satus and oxidative strexs index

along with & reduction o1 1ol
QHUGR QA Capa

Dicervase of dw curiex brian ¢
min A, vitarsie C and vitainin B
Tevels

evein

1 Visbuiey ol £¥10s0k

values 1 dorsal 1001 gail

LPO was higher in ¢
nais. Medwonin neament
revered the erfe

Ruyguad tiasue MD/ 0

OD. CAT and GSH-Px st
sics were reduved. Mekstosin
weaiment reversed the 1

Increased MDA levels wid apop

0318 1L CIRNBCULA
Treutment wills vitap
i dimimshed these

sormsnued i
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tubje 2 Connpued

Referzace

Biological »ystem exposed

RER axpusure

Statistically significant etfects
reported™®

(Ouguner e al, 205a)

(Cegnacr sl 2006

sOzguner ot al, 2003

Ozgu et al. 2010)

{Qagur et al, 2013

$Ovorak ot al., 20133

Qi ot gk 2004

(Ragy. 2014y

idakhedkar ot af, 20445

{vhuahin et al, 2013

iShanma et ab. 20095

(Singh et al, 2012,

eSoboloviv et al. 2008

Rar whole body

Rai whole boddy

Rat whole budy

Guinea pig whole budy

Rabbst whole body

Ras whole body

Male mowss whole bordy

Rai whole body

Rat whole poly

Mouse whole body

Plantimung bean) whole
body

Plant toung bean)
whole body

Rat whole body

900 MHz. 30 min/day for 1) days

900 MHz. from cell phone

900 MHz

1800 MHZGSM. SAR - 0.38 Wrky,
10 or 20 minfday for 7 days

P800 MHBz, pubsed, 15 minslay tor
7 days tn pregnast animals, o 7 or
FSdays i infuals

P00 1800: 2450 MH2. pulsed. PD of
12 uWiem® SAR - 0.18 1.2 Wrkg,
60 min/day during gestation and
6 weeks following delivery

1800 M/, 208 pWiem®, 30 or
120 miawd for 30 days

Cell phone 900 MHz RER, 1 hid or
) days

Cell phone 900 MHz RER, 4 W fon
15days

2450 MHz, PD of 335 pWiom®,
SAR = 23 mWiky, 2 hiday tor
43 dis

W MHz. from cell phone, PD of
$.55 pWiem® for 0.5 1) 2, and 45

Y00 MHz from cell phone

RFR fromm coll phone. SAR = 0.043-
0.135 Wikg, for 20, 40 und 6Gdays

Heart tissue MDA and NO levels
increased. SOD. CAT and GSH-
Px activilies were reduced
CAPE ireatment reversed ihese
effects

Retipal levels of NO and MDA

. SOD. GSH-Px and

activities werg
decreased Melatonin and CAPE
iweatment prevented effects.

Renal tssue MDA and NO levels
increased. the activities of SOD,
CAT and GSH-Px were
reduced. CAPE weatment
seversed these effects.

Increases in MDA and wtal NO(x)
fevels and decreases in sctiv-
ities of SO, myeloperoxidase
and GSIL-Px n liver. Extent of
oxjdative damage was propos-
tioaal to the duration of
exposure

The amount of LPCO was increased
ia the prenutal exposure group

At the age of six weeks, an
increased LPO i the kidoey
and testis, and decreased jevel
of GSH and total antioxidant
status.

Decreased activiies of CAT and
GSH-Px and increasedievel of
MDA in cercbrum. Nano-sel-
eniuin decreased MDA level,
aid increused GSH-Px and CAT
activities

Increase in MDA levels and
decrease total antioxadant cap-
acity levels in brain, liver and
kedneys tssues. These aller-
ations were corrected by with-
drawal of RFR exposure during
30 days,

A significant change 1a devel of
antoxidant enzymes ind non-
enzymatic antioxidants, and an
ncrease in LPO

Al CT i ROS. decrease in
NO and antiovidant enzymes
activities

Increased fevel of MDA M0,
accumulation and oot uxidiz-
ability, upregulation in the
activities of SOD, CAT, ascor-
bate peroxidases, guaiucol per-
oxidases and GSHreductases in
roots.

The increased level of MDA,
bydrogen peroxide and proline
vontent in hypocotyls.

A tncrease in the brain Ussue
MDA and carbonyl group con-
centration. Decreased activity
of CAT and increased activity
of xanthine oxidise (X0
Melatonin weaunent prevenied
the effects.
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Tabie 2. Contnued

EiviGuoansgn Bl Meg, b

Reference

Biological sysien exposed

RER expusisre

Starbativally wzmbivant effecls
reporied”

{Sokolovic et al., 2013)

{Suleyman et al.. 2004

{Thalec et al, 20073

(Fkalee et al., 2013)

{TOk ¢t al, 2004

{Tomruk et al., 201

{Tsybulin et al, 2012

(Turker a1 ab, 20113

(Tiredi et ul., 2013y

Yurekls et ab.. 2006)

Rat whole body

Rat wholc body

Plant Lemaa nunor
(duck weed?

Earthworm whole body

Rat whole body

Raubbit whole body

Quail embryo in ove

Rat partiaf body

Pregnant rat whele body

Rat whole body

G0UMHz, SAR - 004340135 W/
kg.anfday for 29; H or Sl days,

Celt phoneRFRSAR — (152 W/

20 rain/day ror 1 omonth

H and 900 MHz, 16, 23, 41 and
120Vim, for 2 ord iy

GO MHz, PD off 30- 3800 pWiom
SAR = 0.13-9.33 mWikg, for 28

2450 MHz, WELFL RER. o0 nuarday fog
30 diys

LRG0 MH2, GSM-like
15 miday for 4 week

900 MH2, fromeeil phone, GSM. PD
of BO24-0.21 Wi, mrermitent
for 14 days

2450 MHz, pubcid,
SAR = 0.1 Wikg, 1 biday tor 28
days

Q0O MH., 137 Vim. S0 Wrem®,
hiday Tor 1321 days of
pregoatcy

945 Mz, GSM, PD af 367 pWiva®,
SAR s 11.3mW/ky

The fevel ot £POU and PO, aciiy
ities of CAT. KO3, awnber of
ApOptitic velly were increases
i by s thaue, AR adiuis
watiog ol melsoms provented

gallol peroxdase devreased
The proteis carbon
inwrewsad 1n adl exposures
St The devel of MDA
was Iorcased al Lo’
sed GSH-Px activity. GSH-
Px acuvity sad GSH v
mureased after melnonin
eatmnent,
facrewe of MDA and Lerrous o
dalion 1 ayivnal arange Jovels
Irereused level of TBARS
bradns apd fivers of hat

fevel of LPOL e
cased conseniaulions of
vitaman A, vhamin U and vita
aun B Thers s 4 protedtive
eut of seleniun and Lo

NEVRL

e

MDA 8GO and CAT values
wcreased. GSH values
decreaved moexpused pups

MOA Jevel and SOD aviviyy
increased. GSH copcentration
was deareased

AL effects were statistically sigaificant (at least p<0.05) a5 compared to control of sham expased groups

Table 3. Pubtications which reported positive findings o oxidative stress caused ByRFR exposire of huthans

Reference

Biologicil sysiem exposed

RER eapisure

Statiicaily sighilcant viiecs
Feposted®

(Abuy Khadra et al., 2014)

{Gargj-Vihovae et al., 20ty
(Hanzany ot al., 2003

(Muusiafa et al., 2001

Human male head

Haman whole budy
FHuman head/whoie body

FHuman male body

GSM 806 MHz from celi phone.
SAR = 1.09 Wikg, for
30 min

30 8.5 S GHe. pulsed. from radan

i

RER {rons cell phone e tine
of 29.6 h/month tor 12.5 yoars
Cell phone i a pockel in slandby
position, for ;2 or4h

SO sedvity b saitva sirvaed

fnereased ol of MDA desreased
tevel of GEH

Increase it W sulivagy  casdiivg

stress indi
Piasma  devel  of  LPO was
actvines of SO0 and
GSH-Px iz erythiowytes decreused

* Al clteers were satstically significant (at least p < 0.05) us compared 16 conrol of shati-expoaed groups.

significant overproduction of superoxide radical and NO
radical, increased rates of lipid peroxidation and oxidative
damage of DNA (Burlaka et al. 2013; Tsybulin et al.,
2012). Notably, shorter exposures instead led 10 enhance-
ment in embryonic development (Tsybulin et al,
2013). We demonsirated the lavorable effects of shorier

2012,

the integrity of DNA. The “benelicld” conseguenvay o thie
irradiation could be explained by hormesis effect {
2008}, However, one could hypothesize that the “beneli-
clal” effects of ihe irradiatdon could be explaned by ihe
signaling uction of free radiculs induced at levels below the
damaging concenirations. Obvicusly. any seemingly bonet

abrese,

exposures also on the molecular level. Thus, after the short- cial effect of external enviropmental umpact should be

time RFR exposure the DNA comets in embryonic cells
were significantly shorter than in the control non-irradiated
embryos, pointing to activation of mechanisims maintaning

weaied with caation and possibly minimized belore carelul
evaluation of (he lopg-lerm  consequences
this gives a clear warning of the adverse health effects of

Altogetner,
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Table 4. Publcattons which reported no sigaficant oaidaive eifectadies REFR cxposure

Reference Bivlogical svatem exposed

RER cxpusure Eftects vepuited

ook ¢ ab., 20048 Mammalian cells in virro 83562

continuous-wave, FMOW and

847

MHy. ifrequency-modulagesd FMOW- and CDMA -modujuted RFR
did not altes parameers indicative of

74 MHz (code division oxidative stress

multple access, CDMA}
SAR = 0.8 Wik, for 20-22h

(herreia et ., 2000y Rat whole by

(Ferteirn et &, 20060y Pregnant rar whole body

{Dasdag e al, 2003 Rat whole body

ihemrel et al, 2012 Rat whoie budy

(Khahi et al, 2014

Human headiwhole body

tde Suuga et al, 2014) Hurvan hewd/whole body

8- 1800 MHz, from ccll phone

Cell phone RFR, SAR - 052 Why,

3G cell phone RFR, standardized
daily dose™ for 2 days

Cell phone RFR {ratking mode) for

No changes in {ipid and protein
damage, and it nor-cocymatic anti-
oxidan: defenase i froaal costex or

hippocampus.

No differences in oxidative parameter
of oftspring blvod and liver, but
incresse i erythrocytes micronuciel
incideace in offspring
No alteration in MDA concentration.

RFR from vell phone

20 minfday for 1 month
No differeace w OSH-Px and CAT
activity in eye dssues, in MDA and
GSH levels in blood,

No relationship between exposure and
vhanges in the salivary oxidant/ant-
oxidant profile.

No difference  the salivs from the
parotid gland exposed to cell phore”
RER o the saliva from the opposiie
gland of vach individual

15 or 3min

Cell phone RFR

fow-intensity RFR. which could be evoked both by the direct
oxidative damage and by disturbed cellular signaling.

Oxidative effects and non-cancer health effects
of RFR

A new medical condifion, so-called electrohypersensitivity
{EHS}. in which people sutfer due to RFR exposure, has been
described (Johansson. 2006), Typically, these persons suiffer
from skin- and mucosa-related symptoras (itching, smurting,
pain, heat sensation), or heart and nervous system disorders
wfter exposure 1w computer monitors. cell phones and other
electromagnetic devices. This disorder s growing continu-
ously: starting from 0.06% of the total population in 1983, thuis
calegory now includes as much as 9-11% of the European
population (Haliberg and Oberfeld, 2006). In Sweden, for
cxample, EHS has become an olficially recognized health
impuinment

To that, a high percentage, up to 18-43% of young people.
has recently been described 1o be suflenng from headache/
earache during or after cell phone conversations (Cha et al.,
2008 Yakymenko e 2011 Likewise, a number of
psychophysical and preclinical disorders including fatigue,
writation, headache, sleep disorders. hormonal imbalances
were detected in high percent of people living nearby vell
phone base wansceiver stations (Buchner and Eger. 20115
Sanuini ot al, 2002),

An allergy reaction o RFR in humans has been contirmed
by a significant increase in the fevel of mast celly in skin of
persons  under  exposure 1o electromagnetic  devices
(Johansson et al., 2001), Likewise, higher level of degranu-
futed mast colls in dermis of BHS persons has been detected
(Jubansson, 2006). In turn, the activated mast cells can release
histamine and other mediators of such reactions which
include allergic bypersensitivity, iiching, dermatoses, ele,

Importantly, an implication of ROS in allergic reactions is
rather clear nowadays. For example, in case of airway allergic
inflamunation, the lung cells generate superoxide in nunomao-
lar concentrations following antigen challenges (Nagata,
2005). Then, mast cells generate ROS following aggregation
of FesRI, a high-affinity 1gE veceptor (Okayama, 2003). In
addition, polien NADPH oxidases rapidly increase the level of
ROS in fung epithel:um (Boldogh et al., 2005); and removal
of pollen NADPH oxidases from the challenge material
reduced antigen-induced allergic airway inflammation. Thus,
it seems plausible that EHS-like conditions can be attributed
at least partially to ROS overproduction in cells due to RFR
exposures.

Oxidative effects and potential carcinogenicity
of RFR

During recent years. a number of epidemiological studies
indicated a significant increase in incidence of various types
of tumors among long-term or “heavy” users of cellular
phones (Yakymenko et al., 2011). Briefly. reports pointed to
the increased risk in brawn wmors (Cardis et al., 2010; Hardell
and Curberg, 2009; Hardell et al., 2007). acoustic neuroma
(Hardel ot al., 2005; Sato et al., 2011). wmors of parotid
glands (Sadewzki et al., 2008), seminomas (Hardell et al.
2007y, melanomas (Hardell et al., 2011) and lymphomas
(Hardell et al., 2003} in these cohorts of people. To that, a
stgaificant increase in tumor incidence among people living
nearby celiular base transceiver statons was also reported
(Eger et al., 2004, Wolf und Wolf, 2007). Similurly, experi-
mental evidences of cancer expansion in rodents caused by
Jong-term low-intensity RFR exposure were published (Chou
et al., 1992; Repacholi et al.. 1997; Szmigielski et al.. 1982;
Toler et al., 1997). To that, activation of ODC was detected in
RFR-exposed cells (Hoyto et al,, 2007). ODC is involved in
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processes of cell growth and ditferentiation, and it activity is
increased in tumer cells. Although overexpression of ODC iy
not sufficient for namorigenic tansformation, an increased
activity of this enzyme was shown to promote the develop-
ment of wmors from pre-tumor cells (Chitford et al., 19953,

Significant overproduction of ROS feads o oxidative stress
in living cells, induces oxidative damage of DNA and can
cause malignant transformaton (Halliwell and Whiteman,
2004; Vatko et al., 2007). It is known that in addition w0
mutagenic effects, ROS play 4 role as a second messenger tor
inracellular  signaling  cascades which can also  induce
oncogenic transformation (Vatko et al.. 2006). Earlier we
hypothesized (Burlaka et al., 2013) that jow-intensity RFR
exposure leads to dysfunctions of mitochondria, which result
in overproduction of superoside and NO, and subsequently 10
ROS-mediated mutagenesis. To that, it 1s well established that
oxidative stress 18 associated  with  carcinogenesis:  for
instance, the oxidative stress clicited by Membrane-Type |
Mauix Metalloproteinase is implicated in both the pathogen-
esis and progression of prostate cancer (Nguyen et al., 20H ).
Similarly. a progressive elevation in mitochondrial ROS
production (chronic ROS) under both hypoxia and/or Jow
glucose, which leads to stabilization of cells via increased
HIF-2alpha expression, can evenwally resuft in malignant
iransformation (Ralph et al., 2010). These data, together with
the strong experimental evidences on activation of NADH
oxidase under RFR exposure (Friedman et al., 2007) suggest
that low-intensity RFR is a multifactorial stress factor for
fiving cell, significant feature of which is oxidative effects and
potenial carcinogenicity as a result.

Conclusions

The analysis of modern data on biological effects of low-
intensity RFR Jeads to a firm conclusion that this physical
agent is a powerful oxidative stressor for living cell. The
oxidative efficiency of RFR can be mediated via changes in
activities of key ROS-generaung systems, including mito-
chondria and non-phagocytic NADH oxidases, via direct
effects on water molecules, and via induction of conformation
changes in biologically important macromolecules. In turn, a
broad biological potential of ROS and other irec radicals,
including both their mutagenic effects and their signaling
reguiatory potential, makes RFR a potentatly hazardous
factor for human heallth. We suggest minimizing the intensity
and time of RFR exposures, and taking a precautionary

approach towards  wireless  technologics in  cveryday
human life.
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From: Sierra Club <information@sierraclub.org> on behalf of William Mason <sierra@sierraciub.org>
Sent: Sunday, August 16, 2015 8:42 PM

To: EMPupdate

Subject: Make Clean Energy a Priority for 2015

Aug 16, 2015
EMP comments EMP Comments
Dear EMP comments Comments,

The Energy Master Plan will help shape New Jersey's energy future in
2015 and beyond. As the president of the Board of Public Utilities you have the power to help make dirty energy a thing of the
past. 1urge you to make clean energy a priority for the 2015 EMP.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable energy. Dirty
fossil fuels are putting New Jerseyans at risk of disastrous explosions, dire health consequences and dangerous climate impacts.
The EMP is your chance to set a safe, 21st century energy strategy New Jersey.

The Board of Public Utilities should establish the following goals for the 2015 EMP:

1.) Eliminate NJ's reliance on coal by retiring PSEG Hudson and Mercer
2.} Ensure New Jersey's compliance with the EPA Clean Power Plan

3.) Establish binding energy savings targets

4.) Stop the expansion of natural gas pipelines throughout the state
5.) Stop the transportation of crude oil into and out of New Jersey

I personally campaigned door-to-door daily in order to save our state's water resources in 1952 and 1953 by purchasing the
"Wharton Tract". You may recall that Wharton wanted to sell our water to Philadelphia and our Legislature stopped him from
doing that then.

Most recently there have been several large leaks, spills and other accidents that have caused huge pollution problems. If these
pipelines spill it won't just contaminate local LAND but will almost certainly totally defile our AQUIFER for ALL of us and future
generations for the sake of profits to be earned by only a select few individuals.

PLEASE don't allow this to happen no matter what our absentee Governor wants.

Most Sincerely,
William J. Mason, a native-born Jerseyan

Sincerely,

William Mason
i 3
Haddon Heights, NJ 08035-1730C
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Mr, Joel Scharf

Martinsville, NJ 08836-22.36

Aug 16, 2015

Richard Mroz
NI

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

T'he BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mr. Joel Scharf



Mre enise Scholz

Bavonne, NJ 07002-4719

Aug 16, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the

best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in clean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mrs. Denise Scholz



Mrs. Judy Del Russo

Oaklyn, NJ 08107-2409

Y
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Aug 16, 2015

Richard Mroz
NJ

Subject: Support Clean Energy in the EMP!
Dear Richard Mroz,

The Energy Master Plan will help shape New Jersey's energy future the next few decades. We need to make sure
that the EMP includes ways to reduce our dependence on dirty fossil fuels and open doors for clean, renewable
energy. New Jersey used to be a leader in solar and wind power and we can be again but we need the EMP to have

aggressive clean energy goals.

The BPU needs to acknowledge climate change and the effect of storm
events like Hurricane Sandy. Investing in clean energy is one of the
best resiliency strategies for New Jersey. We want the new EMP to have
less room for pipelines and oil trains and more room for solar and wind
development. We need to return to the stricter goals of the 2008 EMP to
see New Jersey as a forerunner in ciean energy once again.

The BPU has the opportunity to ensure that all New Jersey residents have the benefit of clean, safe and affordable
energy. The EMP should have goals of 30% of our energy to come from renewable sources by 2020 and a 30%
reduction in energy use through energy efficiency by 2030. All of our electricity to come from renewable sources
and we should be 80% carbon free by 2050. We need to install energy efficiency and clean energy goals into the
EMP to ensure that New Jersians' health and economy will benefit from clean energy.

Sincerely,
Mrs. Judy Del Russo
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From: Jim and Beth Branigan: T e—

Sent: Sunday, August 16, 2015 2:02 PM
To: EMPupdate

Subject: Gas Pipelines & NJ's New Energy Plan
Categories: Blue Category

Hello,

| agree with the NJ Conservation Foundation’s position on building new gas pipelines across NJ:

"Instead of locking our state into long-term reliance on natural gas, the Energy Master Plan should catalyze a rapid transition to renewables
and energy efficiency as the best means to meet the state's energy needs and lower carbon emissions. Superstorm Sandy showed us very
clearly what our coastal state has at stake from climate change.

Renewables and energy efficiency also offer greater economic opportunities, since they generate more sustained jobs and economic
activities than those associated with pipeline construction.”

Likewise, | believe that land which was preserved in perpetuity by NJ taxpayers should not be used for pipelines.
Thank vou. Beth B. Branigan

Whippany, NJ 07981



~ —
From: Karl Stehle 4 i

Sent: Sunday, August 16, 2015 11:36 AM B
To: EMPupdate

Subject: Reinstate the RGGI immediately

Categories: Blue Category

Dear Utility Board,

New Jersey must be reinstated immediately in the RGGI which transcends political lines. We "were proud” that NJ was number
two in solar, behind California, but are currently number seven.

There is no rationale for Gov. Christie pulling out of the RGG! financially or morally (Greenhouse Gases). What is worse, we have
lost 4500 jobs in solar and Gov. Christie can now claim to be a "jobs reducer”, not a "jobs creator"!

We are retired teachers from West Milford, NJ and urge the Board to reinstate NJ in the RGGI immediately! Thank you for the
opportunity to voice our concerns.

Sincerely,

Norma and Karl Stehie
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From: Carol Quintana %

Sent: Sunday, August 16, 2015 8:53 AM
To: EMPupdate

Subject: Energy Master Plan Update

To Whom It May Concern,

I was very disappointed when the Governor, despite his supposed reputation to the contrary, broke his word given in 2009 to be
a strong advocate for clean energy, a green economy and environmental responsibility when his administration adopted the
2011 Energy Master Plan.

However, now that the BPU is considering updating that plan, you can correct those mistakes. Please do everything in your
power to advance the following policies now and remember even if you're in the minority on the BPU today, your opinion

expressed strongly today can help build for a better tomorrow:

* Accelerate NJ's transition to a safe, clean energy economy using existing technology through aggressive but attainable goals --
30% increase in efficiency by 2030 and relying on 100% fossil free energy production by 2050

* Just say no to the construction and expansion of new oil and gas industries and facilities in NJ

* Incentivize clean energy technology making the Garden State a hotbed for manufacturing, research and development,
installation and maintenance of green technologies to create sustainable jobs

* Reduce existing equity and environmental justice issues by ensuring vulnerable communities especially benefit as we transition

from a dirty to a clean economy.

Carol Quintana

-

TR
Hoboken, NJ 07030
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From: Barbara Eames s

Sent: Sunday, August 16, 2015 8:44 AM
To: EMPupdate

Ca: Proto Mike; Krickus John
Subject: Master Plan

Categories: Blue Category

To those it may concern -

| live in Morris County, where the scam that is solar power has collapsed, leaving taxpayers holding the bag for millions of doliars
of bonds, while SREC credits have collapsed, and federal 1603 credits are set to expire in December of next year. If that
happens, taxpayers will be left holding the bag for even more costs for unreliable and costly solar power.

A solar convention in Boston this past March recommended that soclar companies lobby their congressmen to extend the 1603
subsidies, or the industry would collapse, and 150,000 jobs would be lost. How is that going to work for government and private
entities who have already constructed solar farms to get them serviced? A search of 1603 credit stories shows this problem
goes way back to 2010 when the credits were created and Solyndra collapsed. The story hasn't changed five years later.

The only way the solar industry can survive at this point in time is with huge taxpayer subsidies, and this fact is being proven not
only in Morris County, but across NJ and the rest of the country.

Panels that “fell” (2?7?1111) off a canopy at Mennen Arena in Morris Plains have not yet been repiaced for since winter of 2014
because of "incompatibility" problems of the the replacement panels with the existing system. Thank goodness only a car and
not a person was damaged when they fell from the roof.

| believe solar technology will improve in the future, making solar power more efficient and viable - but we are NOT there yet,
and it is an efficient boondoggle that we can ili afford. The panels in Morris County are warranted for a lifetime of 15 years, but
as they decrease in efficiency each year, who knows how much power they will be producing by year 15? In the meantime, |
believe they will become functionally obsolete, as more efficient panels are produced.

We have had other problems in Morris County as well, with roof collapses because of snow. And no one seems to be talking
about the toxic chemicals in them and disposal problems AND costs, or the reluctance of fire departments to fight fires in
buildings with panels because of electrical and other risks to firefighters. Aesthetically, solar farms are a visual blight on
communities as well, and they seem to be popping up everywhere.

In addition, New lersey produces much of its electricity from nuclear, which emits NO greenhouse gases, and another large
percentage from natural gas, that is also low in carbon emissions. Only 4% of our power comes from coal. Why penalize states
that are already complying in reducing carbon emissions and cause the price of electricity to skyrocket further?

It's just another reason to leave the pathetic state of NJ, that is already causing people to flee because of the high price of
everything and our distinction as the #1 state in sales, property, and income taxes.

There are good reasons NOT to endorse a master plan that requires the taxpayer to further subsidize non-viable energy, rather
than letting the market determine the most efficient way to produce power.

If most people understood the components of the BPU's energy plan and the associated costs, your hearings would be filled with
people objecting. And solar companies, already subsidized, do not qualify as members of the public when it comes to testifying

before your body.

Thank you for your attention to this matter.



Barhara Eames
Whippany, NJ



