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BEFORE THE PUBLIC UTILITY COMMISSION

OF OREGON
UG 435
In the Matter of
NORTHWEST NATURAL GAS REDACTED OPENING TESTIMONY
COMPANY, dba NW NATURAL, OF THE OREGON CITIZENS’
UTILITY BOARD
Request for a General Rate Revision.

R~

I. INTRODUCTION

Please state your name, occupation, and business address.
My name is Bob Jenks. I am the Executive Director of the Oregon Citizens’
Utility Board (CUB). My business address is 610 SW Broadway, Ste. 400
Portland, Oregon 97205.
Please describe your educational background and work experience.
My witness qualification statement is found in Exhibit CUB/101.
What is the purpose of your testimony?
My testimony addresses several policy issues related to the current challenges to
the natural gas utility business model that are affecting NW Natural’s (NWN or
the Company) operations. Based on these challenges, I make several
recommendations related to the Company’s Line Extension Allowance, market
research and advertising budgets, and practice of charging residential deposits.

II. NATURAL GAS UTILITY BUSINESS MODEL CHALLENGES

Please describe the current natural gas business model.
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NWN is a gas utility that has provided gas service for more than 150 years in the
state of Oregon. Initially, the Company’s gas was manufactured from coal or oil
and was used for lighting. In fact, the early name for NWN was Portland Gas
Light Company.! The Company’s original business model of producing gas from
coal or oil for lighting did not survive the introduction of electricity and electric
light bulbs, and the production of manufactured gas was replaced when natural
gas arrived in the region in the 1950s.?> Today, the Company imports natural gas
to the state and distributes it through a local distribution network to homes and
businesses where it is primarily used for space and water heating, cooking, and
industrial applications.

What are the challenges to the natural gas utility business model?

Gas utilities across the country, including NWN, are facing three significant
challenges to their business model. The first is technological. Using gas directly
in buildings for space heat and hot water has generally been more efficient than
alternatives, such as using fuel to generate electricity and then using the electricity
to generate heat. However, natural gas’s technological edge has changed with the
introduction of heat pumps. Heat pump technology for both space heating and
water heating has entered the market and is more efficient than natural gas. While
a modern gas furnace is about 95-96% efficient—meaning that 95% of the BTUs
in the fuel are turned into heat—a heat pump is closer to 250% efficient, because

it uses energy to support a pump which moves heat from one place to another.’

! https://en.wikipedia.org/wiki/NW_Natural.
2 https://en.wikipedia.org/wiki/NW_Natural.
3 https://neep.org/sites/default/files/resources/ASHP buyingguide 5.pdf.
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Heat pumps, or “fuel pumps,” can pump heat into or out of your building, which
means that a single piece of technology provides both heating and cooling. Heat
pumps provide efficient air conditioning, which is increasingly needed in Oregon,
as evidenced by last year’s heat dome event. In addition, induction cooktops are
creating a new technological challenge to natural gas as a cooking fuel. Even
without the issue of climate change, gas utilities face the challenge that, over time,
customers will install heat pumps for efficient space heating and cooling. NWN’s
own market research bears this out. In 2015, natural gas furnaces were preferred
by 17 percentage points (54% to 37%), while in 2019, gas furnaces were preferred
by just 10 percentage points (48% to 38%).* A trend away from furnaces and
towards heat pumps has begun. We have seen this before. Households
historically replaced fuel oil furnaces with gas. Gas lighting was replaced by
incandescent electric light bulbs, which were replaced by CFC light bulbs, and are
now being replaced by LED light bulbs. The marketplace tends to favor the more

efficient product offering.

The second challenge is climate change. Natural gas—the largest component of
which is methane—is a fossil fuel that contributes to climate change. More than
98% of NWN’s delivered fuel to customers is fossil gas, and less than 2% is
renewable natural gas (RNG).? The impacts of climate change have already been

felt locally through increased drought and wildfires and heatwaves, such as the

4 CUB Exhibit 108.
5 CUB’s understanding is that when the current announced NWN RNG projects are all online that they will
provide approximately 1.5% of the Company’s sales.
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one last summer that led to more than 500 deaths in the Pacific Northwest.® The
effects of climate change are also felt internationally, and recent
Intergovernmental Panel on Climate Change reports include dire warnings about
the future unless urgent action is taken to curb greenhouse gas (GHG) emissions.’
To address climate change, actions by individuals, local governments, state and
national governments, and international agreements will continually push the
combustion of fossil fuels, including natural gas, downward. The State of Oregon
has adopted a rule, the Climate Protection Program (CPP), requiring gas utilities
to reduce GHG emissions by 50% by 2035 and 90% by 2050.® NWN is suing the
state in an attempt to sidestep this mandate, but, regardless of the outcome of this
lawsuit, decarbonization of our economy is coming, and fossil gas use to heat

buildings and hot water will be scrutinized and reduced.

NWN filed a plan to comply with the CPP as part of the Public Utility
Commission of Oregon’s (Commission) UM 2178 Natural Gas Fact Finding
proceeding. CUB Exhibit 102 is our analysis of the CPP compliance modeling of
the three gas utilities. CUB concluded that none of the three had a reasonable
plan to comply with the CPP. One flaw in NWN’s analysis is its reliance on a
massive increase in energy efficiency spending, including installing new

technologies that have not yet been commercialized. It should be noted that

® Amelia Templeton and Monica Samayoa, Oregon medical examiner releases names of June heat wave
victims, Oregon Public Broadcasting (Aug. 6, 2021).

7 See, e.g., IPCC, Climate Change 2022, Mitigation of Climate Change available at
https://report.ipcc.ch/aro6wg3/pdf/IPCC_AR6 WGIII FinalDraft FullReport.pdf.

8 Profita, Cassandra, State approves new, ‘more aggressive’ Climate Protection Program, Oregon Public
Broadcasting (Dec. 16, 2021) available at https://www.opb.org/article/2021/12/16/state-approves-new-
more-aggressive-climate-protection-program/.
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NWN is already falling behind in their plans to meet the CPP. In its UM 2178
modeling, NWN’s analysis forecasted that the average usage per residential
customer would decline to 602 therms/year in 2022.° However, in this case,

NWN’s forecast of usage per residential customer in 2022 is 628.!°

The third challenge is cost. In recent history, natural gas usage spread across our
economy supported by cheap natural gas developed with unconventional drilling.
But the era of cheap gas is passing. NWN’s residential rates increased by 13.2%
last fall and it is requesting an 11.8% increase for residential customers in this
case. To reduce its carbon emissions, NWN is planning on spending billions of
dollars that will be added to rates in upcoming years on energy efficiency, RNG,
and hydrogen. The impact of these investments on rates is compounded by
increasing natural gas prices in the market. The wholesale price of natural gas in
2021 was $3.89 per MMBtu, which was almost double the cost of 2020.!' NWN
is projecting that the cost of the least expensive RNG in 2022 to be
$12.25/MMBtu, with additional quantities available at $18.75 and hydrogen
available at a cost of $23.24.!2 Replacing gas that costs less than $4/MMBtu with
gas that costs 3 to 6 times that amount will send retail prices skyward. NWN has
also identified additional energy efficiency to reduce GHG emissions and plans to
increase its spending on energy efficiency by more than 20-fold. In 2022, NWN

will spend about $22 million on energy efficiency. In 2025, it forecasts

° CUB Exhibit 103.
10'UE 425 — NWN Exhibit 1303.

1

! www.eia.gov/todayinenergy/detail. php?id=50778.

12 CUB Exhibit 103.
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expenditures of about $124 million.'* In 2030, it is forecasting around $200
million in energy efficiency, and it keeps growing to more than $400 million/year.
While the electric industry also faces the need to decarbonize, it has renewable
energy options that can be generated at similar (or in some cases less) cost as
fossil electricity. As NWN attempts to decarbonize its system, its costs will likely
rise significantly in contrast with electric utilities.

What are the implications of this business model challenge?

There are several implications. The technology challenge suggests that there will
be a trend away from gas for space and hot water heating. This means that we
should not assume a customer will replace a gas furnace with another gas furnace.
This calls into question whether we should assume that the useful life of a pipe is
60 or more years, given shifting economics and regulatory policy. The challenge
of climate change has similar implications. This could accelerate the move
toward heat pumps and non-gas equipment. The implications of the cost
increases could further accelerate this transition.

Are there regulatory implications from this business model challenge?

Yes. Regulated utility business models change. Much of the regulatory focus in
the 1990s concerned ratemaking for landline phone service. But there are
significant risks to customers from changing business models. For example, if
gas usage shrinks, this could lead to stranded investment in pipelines and a utility
could ask for recovery of this from customers. The number of customers

remaining on the natural gas system in the future is likely to shrink, meaning that

13 CUB Exhibit 103, shows $102 million in incremental spending above the current programs.
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the customers left on the system will be asked to pay a higher proportion of any
potential stranded asset. NWN could ask customers to fund efforts to defend
their business model. NWN also could promote policies which make it difficult
for consumers to switch from gas to electricity. Regulators are going to have to
pay close attention to how NWN responds and ensure that customers are
appropriately protected. It is inappropriate for customers to fund efforts to defend
NWN’s business model.
How is NWN responding to these challenges to its business model?
NW Natural’s response is worrisome. There is a constant cycle of gas furnaces
and gas hot water heaters reaching the end of their useful life. Consumers are put
in a position to have to decide about what kind of new equipment to install.
These customers need good information upon which to make an informed
decision. They need to understand the risks associated with continuing gas
service to fully explore their options, such as the cost of converting to heat pumps
or even installing rooftop solar. The problem NWN faces is that if it provides
good education to its customers about the environmental risks of fossil gas, the
uncertainty around decarbonizing the gas system, and the cost of decarbonization,
this information will negatively affect its corporate image, reduce its sales
volume, and its bottom line. The Company acknowledged as much in its 2021
Annual Report:

[1]f customers, legislators, or regulators have or develop a

negative opinion of us and our services, or of natural gas as an

energy source generally, this could make it more difficult for us

to achieve favorable legislative or regulatory outcomes. Negative

opinions could also result in sales volumes reductions or
increased use of other sources of energy, or additional difficulties
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in accessing capital markets. Any of these consequences could
adversely affect NW Holdings’ or NW Natural’s financial
position, results of operations and cash flows. '

This is a revealing statement. If customers develop a negative opinion of natural
gas as an energy source generally, this could harm NWN’s shareholders. NWN’s
market research shows that the public’s opinion of NWN has declined and NWN
has responded with a “political campaign”'> to counter negative impressions and
protect their business model. The problem is that political campaigns are
designed to influence opinion and behavior, and not designed to give the public
objective information upon which the public can rely to make an informed
decision.

Please explain.

NWN is beginning to see cracks in its image. It regularly surveys people in its
service territory to gauge their approval of natural gas. From 2015 to 2019, the
percentage of people who believed that natural gas was more energy efficient than
electricity fell by 6 percent, the percentage of people who viewed gas as more
environmentally friendly than electricity fell 12 percent, and the percentage of
people who believed that gas had a greater negative environmental impact than

electricity grew 21 percent.'®

Meanwhile, the percentage of NWN customers who
prefer a natural gas furnace over a heat pump declined by 10 points in the same

timeframe. !’

14 Northwest Natural Holdings 2021 Annual Report, p. 20

15 CUB Exhibit 104, quote from NWN CEO David Anderson at Northwest Gas Association’s Annual
Energy Conference.

16 CUB Exhibit 108.

17 CUB Exhibit 108.
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NWN’s response was to launch a campaign that is “broader than marketing” and
is comparable to “a political campaign.”!'® Much of this political campaign, from
market research to advertising, is inappropriately being funded by customers
under the Company’s proposal. Like a lot of political campaigns, it is not giving
customers factual information. Growing out of the Company’s market research
are recommendations to influence perceptions that natural gas is affordable.
Simultaneously, the campaign seeks to influence public opinion about RNG from
the Company’s perspective in an attempt to minimize the perception of NWN’s
impact on climate change. As discussed above, relying on RNG and other
investments to address climate change will significantly increase the cost of gas.
Reinforcing perceptions that natural gas is affordable while claiming that it is on
the path to a clean system can mislead consumers about the potential costs of
decarbonizing the gas system. It is inappropriate for customers to be funding a
campaign that is directed at improving the Company’s image. My testimony will
address recommendations around the Company’s campaigns and advertising in a

later section.

III. GROWING THE GAS SYSTEM
Explain how growing the gas system protects the Company’s shareholders
but is not in the interests of existing customers.
NWN’s Annual Report clearly states that reductions in future sales volumes could

adversely affect NW Natural’s results of operations, ' which is a calculation of

18 Supra, see notel5.
19 Northwest Natural Holdings 2021 Annual Report, p. 20
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earnings. It is through this lens that NWN evaluates local government policies
like a ban on expanding fossil fuel infrastructure. However, existing customers
are much more likely to be concerned with how expanding the gas system affects

the costs of service to their home.

Traditionally, it has been assumed that when utilities grow, there is a benefit to
customers. Load growth has been associated with allowing the utility to spread its
fixed costs across a wider footprint, thereby lowering the rates charged to all
customers. It is important to recognize that customers benefitting from load
growth is an assumption, not an empirical fact. If this was inherently true, a small
utility like Cascade Natural Gas would have higher rates than a larger utility like

NWN. However, Cascade’s 2020 residential rates were 21% lower than NWN’s.

When a layer of carbon regulation, such as the CPP, is placed on the gas industry,
adding new customers no longer provides a benefit to existing customers. NWN
is suing the state of Oregon in an attempt to get rid of this regulation in order to
protect its business model. But the CPP is only one example of carbon regulation.
If the DEQ program is struck down, there are likely to be others. And even if it is
not struck down, there is likely to be additional regulations at local, state, and
federal levels. Carbon regulation is coming, and carbon regulation will require
significant reduction in the combustion of fossil fuels—including natural gas.
Asking customers to invest in fossil fuel infrastructure as fossil fuels are phased

out creates economic risks for customers.
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The CPP is useful to model how carbon limits affect NWN’s operations and,
thereby, its customers. Under the CPP, emissions must be reduced by 50% from
current levels by 2035. The CPP establishes a baseline based on average
emissions from 2017 to 2019 and requires a 50% reduction from that baseline.
All load growth after 2019 is above the baseline, so the rule will require 100% of
emissions from post-2019 load growth be eliminated. NWN is projecting adding
137,378 new residential customers in Oregon by 2035, a 23% increase in the
number of residential customers.?® Even if we assume that new customers being
added to the system are more energy efficient than an average customer’s usage,
the projected growth in the number of customers will increase the required GHG

reductions from 50% of current load to 69% of current load.?!

Gas system costs and revenues are often broken down into commodity
costs/revenue and margin costs/revenue. Commodity costs represent the costs of
the actual gas that customers use. If a customer uses an additional therm of gas,
the Company must procure an additional therm. These costs vary directly with
usage. Margin costs represents the rest of the system: the pipes, the call center,
the officers, the advertising, and all the other costs of the gas system. While these
costs are often called fixed costs, this identification is an oversimplification.
Enough new customers will cause an increase in some of these “fixed” costs, and

this will likely happen if NWN achieves its projected customer growth.

20 Exhibit 103.
21 CUB Exhibit 105.
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Let’s look at the cost that a single new gas customer puts on the system. NWN
assumes there will be a great deal of efficiency gains, so let’s assign a new home
the usage that NWN projects as the average usage in 2035. This would represent
532 therms/year (which is well below the 630 that is baked in the DEQ baseline)
which equates to emissions of 2.82 metric tonnes/year.?? If we assume that this
home will have gas equipment and be on the system for the next 20 years, then
that customer will add between $4,519 and $5,648 in carbon reduction costs?®?
based on the costs in NWN’s UM 2178 workpapers. This is equivalent to
between 11 and 14 years of margin revenue from that customer. But this does not
include the cost of the Line Extension Allowance (LEA) associated with this new
customer. The current LEA for a customer with a gas furnace is $2,875. Adding
this recognizes that a new customer adds costs that are equal to 19 to 22 years of
margin. However, NWN’s LEA is financed over 40 years.?* The financing cost
over the first 20 years on the system is $1,907, which adds another 5 years of

margin (23 to 26 years). See Table 1 below.

Table 1
Cost Associated with a Single New Customer Cost Years of Margin
GHG Reductions $4519 - $5648 11-14
Line Extension Allowance (LEA) $2,875 7
Financing cost of LEA $1,907 5

total $9300 -$10430 23 - 26 years

22 CUB Exhibit 105.

23 Based on NWN’s modeling in UM 2178, CUB is assuming carbon reduction costs of between $80 and
$100 per metric tonne. In its decarbonization modeling in UM 2178, NWN projected the cost of CCI
investments as between $80 and $100 per tonne of carbon and projected additional energy efficiency
priced at $100 per metric tonne of carbon.

24 CUB Exhibit 106.
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If a new customer stays on NWN system for 20 years, the margin contribution
that customer makes is not enough to pay for the GHG emission reductions
associated with that load and the return of and return on the line extension
allowance (LEA). Ifthe customer installs a heat pump and leaves NWN’s system
after 20 years, there will also be stranded costs associated with the line extension
that have not yet been recovered. The system loses money on this customer. And
this is only dealing with some of the costs to serve this customer. If this customer
(along with other load growth) leads to a need to expand the gas system’s
capacity, that is an additional cost that is not accounted for. If the number of new
customers added increases the needs of the call center, that cost is not accounted
for. If the advertising budget goes up because there are 100,000 more customers,
those costs are not accounted for. If the CEO and other officers get additional
compensation because of the larger system, those costs are not accounted for.

IV. RECOMMENDED ADJUSTMENTS
A. Customer growth.
Is CUB proposing that the Commission prohibit NWN from expanding its
system?
Not at this time. However, CUB believes that there is a fundamental question of
whether it is prudent to keep adding pipe in the ground to serve new customers
under an assumption that that equipment will be used for 40 to 65 years when the
Company’s own market research shows that there is an increasing expectation

that a gas furnace will be replaced by a heat pump. Expanding the system does
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not benefit other customers and could leave stranded costs that will fall on either
Company shareholders or other customers. NWN’s UM 2178 modeling does not
show a reasonable path to meet CPP requirements while growing the system.
Without being able to present a reasonable plan for meeting State decarbonization

goals, expanding the gas system without limit cannot be found to be prudent.

Utilities are generally required to prove that new capital investments are prudent,
based upon information available to the utility at the time it made the investment.
LEAs to add new customers are an exception to this general rule. They are
assumed prudent without any required demonstration from the utility. However,
Oregon is in a housing crisis. It does not make sense to throw an immediate
curveball into the new housing market, as removing NWN’s line extension
allowance may do. Instead, CUB requests that the Commission phase out the
presumption of prudence associated with capital investments to add new
customers.

Doesn’t this amount to a ban on new customers?

No. A lack of presumption of prudence does not mean that the Company cannot
make such investments, it means that, in order to be granted cost recovery, the
Company must prove that the expansion is prudent. NWN’s modeling in UM
2178 shows that there are serious questions as to whether the Company can
comply with the CPP while adding more than 100,000 new customers. CUB’s
analysis above shows that even if NWN can comply, the cost of that compliance

is great enough that growing the system does not benefit existing customers.
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Adding new customers adds to the cost of compliance. Currently, we are in a
hole and need to stop digging — we must stop adding additional emissions.
Discouraging expansion of the system without a demonstration of prudence
allows for a pause in expansion of the gas system until such prudence can be
demonstrated. In addition, without a presumption of prudence, growth related
investments should not receive financing through a LEA.

Whatis an LEA?

An LEA is the construction allowance associated with connecting a new customer
to the utility system. It can be seen as a cap on the amount that a utility can spend
to hook up a new customer or the utility can pay a housing developer to connect a
new home to the gas system. That cap is based, in part, on the revenue the new
home is expected to bring to the system. Here is how the PUC described it to the
legislature in 2016:

The natural gas utilities decide whether to build pipelines and
extend their distribution systems into unserved areas, subject to the
PUC's review. The utilities also establish their own distribution
extension policies, which the PUC reviews and approves to help
ensure that the rates paid by all ratepayers for these extensions are
fair, just, and reasonable.

The PUC does not require new customers to pay all the costs
associated with an extension. Rather, extension policies allow the
utility to recover a portion of the extension costs from all
customers (usually referred to as a construction allowance), to
recognize the increased revenue the new customer will provide
through the rates they will pay in the future. Any costs above the
construction allowance must be paid by new customers through a
surcharge or through other funds secured by the utility or others to
fund the expansion.

Each utility currently calculates this allowance for new residential
customers differently. NW Natural's construction allowance is five
times the annual average margin expected from new customers.
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Avista's allowance is three times the estimated gross revenue
expected from the new customers. Cascade's allowance is 4.5 times
the estimated gross margin (gross revenue less cost of gas) to be
derived from the new customer.?’

Is this still NWN’s LEA?

No. In fact, this was not the LEA during the Senate Bill 32 Work Group

that established the LEA policy. I served on that Work Group and the
description above was my understanding of the LEAs of the various gas
utilities, including NWN. But a few years before the SB 32 Work Group,

NWN changed their LEA to make it much more generous. In a rate case

in 2012, the Company changed to its current LEA, which looks out over

30 years and calculates an Internal Rate of Return. This amounts to

$2,875 for a home with gas space heating. There are several problems

with NWN’s approach.

What are they?

First, use of a 30-year analysis makes no sense. With the growing trend towards
heat pumps for efficient heat and cooling, and NWN’s own market research
showing that a growing number of its customers intend to replace their gas
furnace with a heat pump, it does not make sense to assume that a new customer
will be on the system beyond the useful life of its gas appliances, particularly a
gas furnace. The useful life of a gas furnace is generally considered to be 15 to 20

years.2®

25 Oregon Public Utility Commission, Senate Bill 32 Work Group — Study of Natural Gas Expansion to
Unserved Areas, page 9.

26 https://al mechanical.com/gas-furnace-
lifespan/#:~:text=The%20average%20life%20expectancy%20of,evaluating%20your%20options%20for
%20replacement.
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Second, CUB believes that the LEA should recognize that new fossil fuel load
will require the system to fund carbon reduction. We calculated these costs above
as between $4,500 and $5,600. These costs should be incorporated when
determining a LEA.

What does CUB recommend for an LEA?

First, CUB would suggest rejecting the current 30-year methodology and
returning to the old methodology of 5-years of margin. This will reduce the LEA
to $2,330.2” Second, CUB recommends that this be adjusted due to expected
carbon reduction costs. However, doing so would create a negative LEA of
between $2,200 and $3,300. CUB recognizes that moving from a positive $2,875
LEA to a negative one of a similar or larger amount is a drastic change. We also
recognize that Oregon has a housing crisis, housing development takes some time,
and developers may have already begun projects with an expectation of
subsidization at the current LEA. Therefore, CUB recommends that the current
LEA be reduced to $2,330 through the end of calendar year 2023 to accommodate
existing housing projects, then be reduced in 2024 by 50% and be eliminated in

2025.

B. Market Research and Advertising.
What are our concerns about NWN’s market research and advertising?
Much of the Company’s market research and advertising is aimed at shareholder

interests, not customers’ interests. NWN is concerned that negative attitudes

27 CUB Exhibit 105.
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about the company or the fossil fuel it sells “could adversely affect NW Holdings’
or NW Natural’s financial position, results of operations and cash flows.”?® CUB
understands why the Company is doing so much market research and advertising
designed to protect the corporate image of the Company but believes much of the
market research and advertising is about promoting more sales and benefiting
shareholders.

1. Market Research
Can you explain how NWN’s market research is designed to protect their
corporate image?
CUB sent a data request to the Company for all customer surveys and focus
groups that were booked to regulated accounts. Our concern is not that NWN’s
market research is designed to protect shareholder interests, but NWN is charging
those costs to customers. The Company provided 13 responses from the last three
years. CUB includes all 13 in CUB Exhibits 106 -119. Some of these relate to
safety issues that are appropriately charged to customers, but many are trying to
identify ways to market ideas that NWN’s product is clean and affordable and is
preferable to electricity. Since NWN competes against electricity to serve space
and water heater loads, these comparisons to electricity are designed to protect
shareholders by increasing sales. In addition, some of these contain misleading
information that is not designed to help customers understand the actual benefits

and risks of natural gas.

28 Northwest Natural Holdings 2021 Annual Report, p. 20.
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CUB Exhibit 107 DR 5 attachment 1a, b, and ¢ are from a focus group and show

the questionnaire, the transcript, and the results. The description of RNG that is

used is misleading, suggesting that NWN was getting its RNG from local sources:
Renewable Natural Gas is interchangeable with conventional

natural gas. It’s produced locally from waste streams that would
otherwise be emitting methane directly into the atmosphere.?

This misleading statement led to additional misinformation. When one of the
focus group participants raised the concern that RNG would be more expensive
than conventional fossil gas, the moderator reacted by suggesting that it cannot be
more expensive since it is local:

[y]ou wouldn't be going off somewhere, you'd be going in your

own local community, presumably, to get your waste products.
Does that seem like it would be more expensive or not?>°

With respect to local government gas bans, the focus group was asked whether
they agreed with the premise in the following statement:

[s]Jome West Coast cities are passing bans on new natural gas
hookups for homes and buildings, with the goal of eventually
banning it altogether?!

This is similar to a question that NWN asked in a different customer survey,
whether they agreed with the following statement:
[i]n Seattle, the city council is considering a ban on new natural

gas hookups, and could try to eventually ban natural gas altogether
— forcing homeowners to switch to electricity.>?

While a number of cities, including Seattle, have banned new gas hookups as part

of local climate plans, both of these questions conflate a ban on new gas with a

2% CUB Exhibit 107 (emphasis added).

30 CUB Exhibit 107.

31 CUB Exhibit 107.

32 CUB Exhibit 108 — DR 5, attachment 2a
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full ban on gas which would force homeowners to switch to electricity. CUB is
not aware of a city that is contemplating a requirement that homes that currently
are served by gas switch to electricity. But, when reporting the results of these
surveys, there no longer is a reference to requiring existing gas customers to
switch. The results discuss customer/participants reactions to “gas ban” without
any reference to whether they are referring to new hookups, existing customers, or

both.

Overall, much of the surveys deal with attitudes about whether customers prefer
gas or electricity, and how to improve NWN’s environmental image. We see both
as primarily about corporate image and promoting additional sales. We found 6
of the 13 surveys included significant questioning about safety, customer attitudes
about services the company offers, and interactions with the company. Less than
half appeared to be arguably linked to legitimate utility purposes.

What is CUB’s recommendation?

CUB is recommending that the budget for customer surveys and focus groups be
cut in half to reflect that at least half of this activity is focused on concerns that
primarily benefit shareholders. NW Natural is requesting $53,000 of Oregon
allocated O&M associated with customers surveys in the test year.’> CUB
estimates a $27,000 revenue requirement reduction associated with this reduction,
that reduces the Company’s test year amount by 50%.

2. Advertising

33 CUB Exhibit 126.
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Please summarize your recommendations.

NWN is proposing to increase its customer-funded advertising budget from
$1,400,000 to $1,847,0733*--a 32% increase. CUB recommends that the
Commission reduce NWN’s advertising down to the level that is presumed
reasonable by rule, $796,789.> CUB estimates that the revenue requirement
associated with this adjustment is $1.1080 Million

Does NWN need to increase its advertising?

No. NWN is one of several utilities that serve the Portland market. NWN’s
advertising awareness — the percentage of customers recall seeing its advertising —
is greater than the other utilities (PGE, Pacific Power and Clark Public Utilities)
in the Portland metro area.’® NWN’s advertising therefore has more recall than

peer utilities, demonstrating that it does not need to increase its advertising.

CUB is concerned that some of the advertising is not designed to provide
customers good information about products and services from NWN, but is
designed to counter perceptions that natural gas is harming the planet. For
example, 49% of people who remember ads remember NWN saying that “natural
gas is environmentally friendly” and 38% remember hearing the message that
“natural gas plays a role in reducing greenhouse gas emissions.”’ There is little

doubt that NWN advertises a lot and that customers are picking up the messages

34 CUB Exhibit 120 - DR 274, Attachment 1, Tab “Total Cat A Budget”

35 OAR 860-026-0022(3)(a) (“For rate-making purposes: Advertising expenses in Category “A” are
presumed to be just and reasonable in a rate proceeding to the extent that expenses are twelve and one-
half hundredths of 1 percent (0.125 percent) or less of the gross retail operating revenues determined in
that proceeding.”)

36 CUB Exhibit 119 - DR 5, attachment 13b

37 CUB Exhibit 119 - DR 5, attachment 13b
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that NWN wants customers to hear. But some of the advertising does not meet
the PUC definition of Category A, Category C, or Category E and should not be
assumed to be recoverable from customers.>®

Can you explain how the PUC categorizes advertising?

Yes. There are 5 types of advertising:

Category A — Energy efficiency or conservation advertising expenses that do not
relate to a Commission-approved program, utility service advertising expenses
and utility information advertising.

Category B — Legally mandated advertising expenses

Category C — Institutional advertising expenses, promotional advertising
expenses and any other advertising not fitting into Category A, B or D.

Category D — Political advertising and nonutility advertising; and

Category E — Energy efficiency or conservation advertising expenses that related

to a Commission-approved program.>’

The important distinction between categories is that advertising that offers
customers information about energy efficiency or about utility services or
programs are Category A, and allowable at certain levels, and advertising that is
institutional (corporate image) or promotional is Category C and is not
recoverable. Advertising about energy efficiency, payment options, arrearage
management programs, the call-before-you-dig program are all examples of
advertising that fits Category A. Advertising that promotes the use of gas over
electricity is promotional and should not be recoverable. Advertising that makes

general claims about gas comfort is promotional. Advertising that claims that gas

3 OAR 860-026-0022.
3 OAR 860-026-0022(2)(a)-(e).
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is environmentally friendly is promotional. From CUB’s review, much of the
advertising does not provide customers useful information about utility services
and information, but instead is designed to promote NWN and promote natural

gas both generally and as an alternative to electricity.

Generally, in Commission practice, Category A has been presumed to be
reasonable to the extent that expenses are 0.125% of gross retail operating
revenues. In the case of NWN, that allowable amount is $796,789.*° The amount
that NWN currently charges to customers, $1.4 million, is well above this
presumed to be reasonable limit. Historically, NWN has asked for advertising
above this amount, based on the fact that PGE gets to spend more on a per
customer basis and that Portland is an expensive media market.

Does NWN’s advertising qualify as Category A?

Much of it does not. Ads that deal with safety, energy efficiency rebates,
payment options, and energy assistance fit within Category A advertising, but a
large amount of NWN advertising is not designed to provide customer with good
information about programs or services, but instead is designed to promote NWN

and the use of natural gas generally.

CUB asked the Company to provide copies of ads that were booked to regulated
accounts that are charged to customers. CUB Exhibit 121 shows four digital ads.

These are ads that generally promote gas for cooking and heating and should be

40 The presumed allowable amount will fluctuate with NWN’s final approved revenue requirement.
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classified as Category C, promotional advertising. Each has a picture and the

following words:

1.

CUB Exhibit 122 shows additional digital ads which again promote natural gas

Put good on the table.
Natural gas offers better control for better cooking
LEARN ABOUT COOKING WITH GAS

More Control. Instantly.
Natural gas offers better control for better cooking.
LEARN ABOUT COOKING WITH GAS

Cozy on demand.
Natural gas makes comfort easy and affordable.
LEARN ABOUT HEATING WITH GAS

Instant, affordable comfort.
Natural gas helps create the cozy comfort of home.
LEARN ABOUT HEATING WITH GAS

CUB/100
Jenks/24

generally, but without a reference to programs of service. All three ads begin with

the words:

Affordable,

Dependable,

Natural Gas.

A house just isn’t a home without it.

One ad ends with the phase, LEARN MORE ABOUT COOKING WITH GAS.

One ends with the phase, LEARN MORE ABOUT HEATING WITH GAS. The

final one ends with the phase, LEARN WHY PEOPLE LOVE GAS.

CUB Exhibit 123 is a print ad in which the Company promotes natural gas for

cooking with no reference to services or programs offered by NWN.
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CUB Exhibit 124 are digital ads which state that 8 out of 10 homebuyers prefer
natural gas. This is designed to enhance corporate image and is promotional but

does not give customers good information about services and programs.

CUB Exhibit 125 is an ad about RNG that began running before NWN’s system
was delivering any renewable gas. NW Natural’s corporate image on
environmental issues is declining, and this ad is designed to promote a greener
image even when NWN was not selling any RNG. This advertisement is
misleading and does not reflect actual utility operations.

The heat you prefer

Becoming renewable

Less We Can

Renewable Natural Gas is on its way home
What is CUB’s recommendation for NWN advertising expense?
NWN currently mislabels some Category C, marketing and corporate image
advertising, as Category A advertising and charges it to customers. At the same
time, NWN’s advertising is outperforming other utilities in the Portland market.
There is no justifiable reason to raise NWN’s customer-financed advertising

budget. NWN’s request to increase its advertising budget by 32% should be

rejected.

Because NWN included non-recoverable advertising in its Category A
advertising, this suggests that NWN’s Category A advertising budget is already

too high. NWN’s business model is being challenged and the Company is
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responding with a “political campaign” that is “broader than marketing.”*! Much
of this campaign is built around promoting NWN and promoting natural gas. It is
important that customers not be asked to fund this effort. CUB recommends that
the Commission reduce NWN’s advertising down to the level that is presumed
reasonable by rule, $796,789. CUB estimates that the revenue requirement
associated with this adjustment is $1.103 Million. If the Company wishes to go
above this amount, it needs to first show that it can comply with the limits placed
on allowable Category A. Some of the advertisements included in the test year of
this rate case that go beyond the amount presumed to be reasonable do not comply

with applicable advertising limits.

C. Low Income rates and customer deposits.

HB 2475 provided the Commission with authority to consider income in rate
setting. Does CUB have a recommendation relating to low-income
ratemaking?

Last fall, NWN rates increased by 13.2%, and in this case NWN is proposing an
additional 11.8% increase. Combined, these two increases could leave customers
with rates that are 25% higher than when the legislature approved HB 2475.
There is a real need to implement a program to help customers. CUB, however,
recognizes that there is a larger group of stakeholders interested in the design of a
program and supports an inclusive, collaborative effort for this design. We also
recognize that there is a real need to get a program in place before next winter’s

heating season. The legislature passed this bill 11 months ago, and the heating

41 Supra, see notel5.
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season is now just 6 or 7 months away. If nothing is done before then, low-
income customers could go into that heating season with rates that are 25% higher
than when the legislation allowing for discounts was passed. If no program is in
place by the rate effective date of this order, the Commission should consider
extending the NWN 20% employee discount to customers who self-certify that
their income qualifies them for low-income assistance until a permanent program
implemented.

Please summarize CUB’s position on deposits.

CUB recommends that after the effective rate of this general rate case, NWN no
longer collect residential customer deposits. CUB also requests that the
Commission order NWN to remove all rules from its tariff book that reference
collecting deposits from residential customers.

Please explain how and when the Company currently collects deposits
from residential customers.

Residential customer deposits are collected subject to Rule 2 of NWN’s Oregon
Tariff Book.** Deposit requirements are further detailed in OAR 860-021-0200.
Currently, NW Natural may request deposits for both new and existing customers,
but they are not required to do so. New customers may be required to provide
deposits unless they establish good credit.** Existing customers who struggle to
pay their bills can be charged deposits.

What is CUB proposal around residential customer deposits?

42 https://www.nwnatural.com/about-us/rates-and-regulations/oregon-tariff-book
4 OAR 860-021-0200(2). (“An applicant or customer may be required to pay a deposit . . . .”’) (emphasis
added).
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CUB is proposing to have NWN stop collecting residential customer deposits
after the rate effective date of this general rate case.
Why is CUB proposing this policy change?

Customer deposits increase energy burden for residential customers. Residential
customer deposit polices explicitly target customers who are more vulnerable and
can least afford a deposit. There is a housing crisis in the Oregon and deposits
can make the situation worse. Low-income customers are often forced to choose
which bills they can afford to pay, and deposits exacerbate this issue. CUB is also
concerned that due to the COVID-19 pandemic shutdown, many customers have
bill arrearage problems which could lead to more customers being subject to
deposits.

Please explain the link between energy burden and customer deposits.

The level of deposit required is based on an estimated 2 months of service. When
there is no basis to forecast 2 months of service, a set amount of $125 is required
for a customer with space and water heating ($100 for a customer with just space
heating). After this rate case, deposits based on 2 months of service could be 25%
higher than they were a year ago, greatly increasing the burden of the
requirement. Deposits currently can be paid in full or over 90 days. If the deposit
is paid over 90 days, 1/3™ of the amount is due immediately to establish service.**
Essentially, the customer is required to pay for 5 months of service during the first
3 months after becoming a NWN customer. For a low-income customer, this is a

significant burden.

4 PGE, Rule E 20-44, Establishing Credit/Treatment of Deposits.
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Further, NWN rates are highly seasonal. Adding additional charges onto winter
heating bills makes it much more difficult for low-income customers. The
threshold at which individuals are energy burdened is often defined as paying
more than 6% of your household income on energy. This is often calculated on
an annual basis, but for many customers who live paycheck-to-paycheck, bills and
income need to balance every month. Customers who might not be energy
burdened on an annual basis, still may struggle to pay winter heating bills. On an
annual basis, about 433,000 Oregon households spent more than 6% of their
income on their energy bills in 2018.% This represents 27% of households.*® For
households that are below 200% of the federal poverty level, the average amount
by which actual home heating bills exceeded what is considered “affordable” was
$577 per Oregon household.*’

Please explain how this can make the housing crisis worse.

According to the city of Portland, the average monthly rent in Portland was
$1,491 in 2019 or $17,892 per year. A person working full-time for minimum
wage in Portland earns $29,120. Before someone can confront the problem of

utility deposits, they must first deal with the cost of housing.

It is expensive to move into a rental property. In order to even apply to rent a

Portland apartment from American Property Management, an applicant must pay

4 https://www.oregonenergyfund.org/oregon-energy-burden-study/.

1d.

47 CUB Exhibit 127, The Home Affordability Gap, Oregon, 2020.
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a $45 screening fee. The applicant must verify that their income is 2-2.5 times the
monthly rental amount. If an applicant has good credit, a positive rental history,
has been at their current job for at least 6 months, and has adequate income, the
applicant must still pay a $500 security deposit to move in. Applicants without
good credit must pay as much as $900 for a security deposit.*® Some rental units
charge first and last month’s rent to move in.** In total, a Portland resident may
have to pay nearly $4,500 to secure housing. For low-income households, it can
be extremely difficult to pay for the cost of moving into a new place. Having a
utility charge a deposit for service, on top of fees and charges related to the rental
unit, simply makes establishing shelter even more difficult. And this exacerbates
the housing crisis.

Why is CUB asking for this now?

There are two reasons.

First, there is a small revenue requirement impact from removing deposits.
Utilities use deposits as working capital and customers receive a rate base credit
associated with customer deposits net interest paid on the deposit. This issue is

therefore relevant to this general rate case.

Second, in response to COVID-19, the Commission stopped having utilities
charge deposits through October 2022, and allowed deposits to be applied to

arrearages. By October 2022, NWN will not have charged new deposits for more

“8 http://rent.apmportland.com/screening-requirements/.
4 Oregon Law Center, Landlord-Tenant Law in Oregon.
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than 2 years. Customers who were able to pay their bills in a timely manner
through COVID have had their deposits returned, and many customers who fell
behind on their bill had their deposit applied to the bill. This means that the
current level of deposits held by the Company should be at a historic low, so this
change in deposit policy will have minimal affect.

Have other utilities in North America suspended customer deposits for
residential customers?

Yes. Since 2017, Hydro One, a Canadian utility has eliminated residential
customer deposits. Natural gas and electric utilities subject to the jurisdiction of
the Department of Public Utilities of Massachusetts are not allowed to collect
customers deposits from residential customers.>® Cascade Natural Gas does not
charge deposits in its Oregon service territory. Portland General Electric has
agreed to stop requiring deposits on the rate effective date of their recent rate
case. Avista Utilities does not charge deposits to new customers, but still charges
deposits to existing customers who struggle to pay bills. Earlier this year, the
National Consumer Law Center joined with several other groups to issue a call for
deposits for residential utility service to be eliminated.’!

What is the revenue requirement impact of removing customer deposits
for residential customers?

It is important to recognize that deposits are not a direct contribution to revenue

requirement. When NWN charges a deposit, it may utilize the revenue, but must

30 https://www.mass.gov/doc/220-cmr-27-elimination-of-the-practice-of-gas-and-electric-companies-of-
requiring-a-deposit/download.
3! https://www.nclc.org/images/pdf/special_projects/covid-19/IB_Utility Bill of Rights.pdf.
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pay it back with interest. When customers contribute to revenue requirement, the
utility spends the money on expenses and there is no money to return to
customers. There is a minor revenue requirement effect because the Company
can no longer utilize that deposit revenue during the year in which the company

holds the deposit.

CUB estimates that the revenue requirement associated with removing deposits
for residential customers is less than a 50-thousand-dollar increase.’> CUB urges
the Commission to accept this recommendation as a matter of policy and equity.
Does this conclude your testimony?

Yes.

52 Pending a data request, CUB will provide an exact number in the next round of testimony.
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I. INTRODUCTION

CUB appreciates the efforts of the natural gas utilities to model compliance with Oregon
DEQ’s proposed Climate Protection Program. CUB recognizes that the Oregon DEQ program is
not finalized, the utilities had a limited amount of time to model compliance and that the
modeling does not contain the depth and complexity that one would see in an Integrated
Resource Plan. Despite this, CUB has found this modeling exercise extremely helpful and
informative to understanding the costs and risks that decarbonization brings to the gas system.

The three utilities took different approaches, but all three rely on the development of new
technology that currently is not commercialized, and the modeling therefore includes uncertain
assumptions related to commercialization. In addition, the utilities modeling of energy
efficiency as a compliance tool is drastically different between the three utilities. For example,
one of the utilities includes some electrification of heating load as an energy efficiency measure.
CUB continues to have concerns over the risks that decarbonization presents to natural gas
customers, as detailed in our Executive Order 20-04 work plan comments. '

! Comments of the Oregon Citizens' Utility Board on Oregon Public Utility Commission Executive Order 20-04
Work Plans (Oct. 28, 2020) available at https://www.oregon.gov/puc/utilities/Documents/EOQ20-04-Comments-
CUB.pdf.

UM 2178 CUB Comments Page |1
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I1. RESPONSE TO UTILITY MODELING

A. Technology Risk Related to RNG and Hydrogen.

In their modeling, each of the utilities relies on technologies that are not currently
commercialized. It is important to recognize the degree of risk that unproven and un-
commercialized technology brings to the gas system. In the 1990s, the electric utility industry
expected that geothermal power generation would be a renewable resource on a scale that is
similar to wind and solar. However, while geothermal has been, and continues to be, developed,
the rate is not near the scale of the old forecasts. The electric grid has fallen short by many
gigawatts of the volumes of geothermal electricity that was once forecast. This is the nature of
nascent and unproven technology.

The RNG and hydrogen forecasts which all three utilities rely on is technology that is not
currently commercialized. With regards to RNG, anaerobic digestion is a technology that is
currently commercialized, but the utilities’ modeling also relies on thermal gasification, which is
not. According to the American Gas Association:

There is considerable uncertainty around the costs for thermal gasification of
feedstocks, as the technology has only been deployed at pilot scale to date or in
the advance states of demonstration at pilot scale.’

Utility scale green hydrogen production requires water, a large utility-scale electrolyzer and a
great deal of renewable power.®> The electrolysis process is currently not cost effective, which
means the market for electrolyzers is small. Currently, big electrolyzers are in short supply.*
While the levelized cost of renewable power sources has decreased, having enough supply of
renewable generation at a low enough cost is necessary for hydrogen production. While there is
an expectation that renewable overgeneration will supply power at an extremely low cost which
may allow green hydrogen to become a cost-effective energy source, there are risks that
commercialization will be slower, more difficult, and more costly.

The utilities disagree on the timeline for adding hydrogen. NWN begins adding 589,385
dekatherms of hydrogen in 2030.° Avista plans on adding 33,964 dekatherms of hydrogen in
2022 to its system and blend in 2,330,882 dekatherms by 2030.% Avista’s early hydrogen
blending seems to be driven by a need to maximize hydrogen use in the 2030s.”

2 American Gas Foundation/ICF, Renewable Sources Of Natural Gas: Supply and Emissions Reduction Assessment,
December 2019 available at https://gasfoundation.org/wp-content/uploads/2019/12/AGF-2019-RNG-Study-Full-
Report-FINAL-12-18-19.pdf.

3 It has been estimated that 1 kg of Hydrogen requires 9 kg of water.

4 Jason Deign, Greentech Media, So What Exactly Is Green Hydrogen, June 29, 2020

5 UM 2178, Northwest Natural Workpapers, Base Case.

6 UM 2178, Avista Utilities Workpapers, Supply Curves, Hydrogen

7 Avista cites the Fisher-Pry model of technology substitution. This is based on a 1971 article that provided a model
for forecasting how a new technology will replace an existing technology. It should be noted that the authors of this
model state “the model, by our first assumption, is not to be applied to substitutions prior to their achieving a
magnitude of a few percent, at which time a definite growth pattern is established.

UM 2178 CUB Comments Page |2
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Cascade’s modeling relies heavily on renewable gas, but its forecast of available RNG is
questionable. It assumes the amount that is available is the midpoint between what the American
Gas Foundation says is the technical potential and what is the high potential.® The share
available to Cascade and included in the forecast is based on this assumption. In addition, the
largest source of Cascade’s RNG is from municipal solid waste through thermal gasification.
Due to the lack of commercialization of thermal gasification, CUB is concerned about the
assumption that there will be an even greater supply available than the American Gas
Foundation’s high forecast.

B. Price Risk Related to RNG and Hydrogen.

While the utilities forecast future prices for RNG and hydrogen, there is a great deal of
uncertainty with these price forecasts. Generally, when forecasting prices of future technology,
there will be an attempt to forecast the cost of production and recognize that, as production
increases, the cost of production will fall. There are two problems with this: First, there are
inherent difficulties in forecasting the cost of production for a commodity that has not been
commercialized. The second problem is the role that supply and demand play in establishing
prices. The market for RNG and hydrogen will not begin as a mature market. There will be
barriers to entry that restrict supplies. Feedstock for RNG is limited.” Excess renewable power
is limited. Electrolyzers are expensive. There may not be adequate supply of RNG and
hydrogen for the market.

The RNG and hydrogen market may be further worsened by excess demand as both electric and
gas utilities will be competing for RNG and hydrogen to meet economy-wide decarbonization
goals and mandates.! Under HB 2021, Oregon is not allowed to build new natural gas power
plants. Hydrogen and/or RNG power plants are expected to be used as a potential capacity
resource for the electric grid. Even the economy-wide decarbonization studies that assume
electrification of buildings still assume that there is robust development of RNG and hydrogen. !!
But those studies see these fuels as being needed for energy uses where electricity is not an
alternative: long haul freight, airlines, international shipping, industrial processes and peak
electrical generation. There may be more demand than supply, which will increase the price.

C. Energy Efficiency Assumptions and Risks.

The three utilities used different approaches to modeling energy efficiency. From the workshop,
CUB understands that Avista used the most recent Energy Trust of Oregon (ETO) forecast from

http://maecourses.ucsd.edu/MAE119/WI 2018/ewExternalFiles/Simple%20Substitution%20Model%200f%20Tech
nological%20Change%?20-%20Fischer%20Pry%201971.pdf

8 UM 2178, Cascade Workpapers, RNG Potential Calculation Worksheet.

% Biogas and Renewable Natural Gas Inventory SB 334 (2017) — 2018 Report to the Oregon Legislature, Page ii.

19 For example in the 2021 PacifiCorp IRP, PacifiCorp’s initial optimized power portfolio includes 1,226 MW of
Hydrogen resources.

' Evolved Energy Research, Oregon Clean Energy Pathways Final Report, June 15, 2021, https://uploads-
ssl.webflow.com/5d8aa5c4{f027473b00c1516/60de973658193239daSaec7b Oregon%20Clean%20Energy%20Path
ways%20Analysis%20Final%20Report.pdf
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their last IRP. Cascade asked the ETO for an accelerated (high ramp) energy efficiency forecast.
Northwest Natural projected its own new energy efficiency supply curve.

While CUB appreciates the detailed work NWN did to create supply curves for new technology,
their forecast is problematic for several reasons.

1. NWN’s forecast assumes viability of new technology.

Much of NW Natural’s new energy efficiency forecast is based on the following technologies:
dual fuel heat pumps (DFHP), natural gas heat pumps (GHP), and gas heat pump water heaters
(GHPWH). While the dual fuel heat pumps are commercially available, the GHP and GHPWH
are not.

Gas heat pumps have a challenging road to commercial availability for various reasons:

e (as heat pumps are “prohibitively complex, large, and costly. In addition to complex
system architectures, these systems also tend to have complex control systems that
are difficult to implement, which is generally counter to long-term reliability in the
field.”!2

e Both electric and dual fuel heat pumps have a head start, are commercially available
and generally work well in temperatures above freezing. Therefore, much of the work
on further developing GHP technology is focused on cold climates. For example, the
first pilot program to test GHPs is with FortisBC, a gas utility serving 1 million
customers in Canada. In their materials, FortisBC stresses that the GHP worked when
outdoor temperatures dropped to -13C. The pilot involves 5 residential and 5
commercial customers' with results expected in Spring, 2022.

e At the same time, cold weather electric heat pumps are now capable of performing
well below -10 at twice the efficiency of electric resistance systems and have been
tested in a pilot in Minnesota. '

e While there are some GHP designs that allow for air conditioning, many of them do
not. Because they are being primarily developed and tested for cold climates, air
conditioning is not considered essential.

¢ Due to recent heat events in Oregon, it is expected that air conditioning equipment to
be standard in new building moving forward. Currently, EHP and DFHP can provide
cooling and heating services to Oregonians.

e HVAC dealers, like most business, sell what they know and do not want to sell their
customers unproven technology that could fail. It will take time for HVAC dealers to
build confidence in these new products

12 US Department of Energy, R&D OPPORTUNITIES FOR NATRUAL GAS TECHNOLOGIES IN BUILDING
APPLICATIONS, August 2018.

13 https://www.fortisbc.com/about-us/projects-planning/future-of-energy-efficiency/success-stories

14 https://rmi.org/heat-pumps-a-practical-solution-for-cold-climates/
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e A workforce that is trained to install GHPs will have to be developed. They represent
a significant change from high-efficiency furnaces and it will take time to develop a
network of trained installers. In addition, GHPs needs to have an established supply
chain for repairs and maintenance in order to be widely adopted.

¢ An HVAC manufacturer is going to take a big risk if they move GHPs into
commercial production. They will compete against electric heat pumps which are
already present in the marketplace. To the degree that these technologies are
developed, they may be targeted at colder climates, where existing electric heat
pumps are less efficient (though cold climate heat pumps are changing this).

Gas heat pump water heaters are somewhat closer to being commercially available. The
Northwest Energy Efficiency Alliance (NEEA) includes GHPWHSs in its 2020-2024 Business
Plan and is one of a set of partners that is working to field test GHPWH to provide data on
performance, savings, costs and installation best practices. The fact that NEEA is involved with
a field test is a helpful development but moving from a field test to commercialization usually
takes years.

2. Market Transformation Adoption Curve

NW Natural is not only counting on new technology to drive energy efficiency, but it is
expecting energy efficiency spending to increase in a significant manner. NWN currently spends
about $20-22 million annually on energy efficiency. NWN’s total annual utility revenue in
Oregon was $669 million in 2020. Its modeling assumes a massive increase in spending to
deploy this new technology. Figure 1 below shows NWN’s projected incremental spending on
energy efficiency. In 2022, NWN will spend about $22 million on energy efficiency. In 2025, it
forecasts expenditures of about $124 million.!> In 2030, it is forecasting around $200 million in
energy efficiency and it keeps growing to more than $400 million/year.

15 UM 2178, NWN Workpapers, Base Case, shows $102 million in incremental spending above the current
programs.
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Figure 1
Energy Efficiency Incremental Cost (§)
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This ramp up in spending is problematic. It is based on unrealistic adoption curves. New
technology traditionally follows a S-shaped adoption curve as shown in Figure 2:

Figure 2
ADOPTION CURVE

Total
Percent
Adoption

Innovators Early Early Late Laggards
Adopters Majority Majority
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NWN’s market transformation curves for gas heat pumps (Figures 3, 4 and 5), however, look

very different!®:
Figure 3
Share of Residential units installed in year that are gas heat
pumps
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Figure 4

Share of Commercial units installed in year that are gas heat
pumps
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16 UM 2178, Northwest Natural Workpapers, Base Case
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Figure 5

Share of Residential Water Heating units installed in year
that are gas heat pumps
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NWN’s market transformation curves for gas heat pumps are not realistic. It is unlikely that by
2025 GHPs will have 25% of the market share for residential homes that replace their current gas
equipment. For GHP, NWN assumes that the industry can move from a pilot program with 10
units in Canada that will not have results until 2022, to selling more than 9,000 in NWN’s
service territory in 2025. This is unlikely. While NEEA has looked at these as emerging
technology, its Business Plan does not include a current program to move them to commercial
availability.!” No pilots have been planned in the region. Even if they become commercially
available, it will take time to train HVAC dealers and installers.

This region has a lot of experience with market transformation, led by NEEA. But market
transformation does not change the shape of the S-curve, it changes the timing — it moves the
curve along the x axis. Below is an example of NEEA’s market transformation curve (Figure 6).
It shows that an upfront investment in market transformation can shift the curve causing the
measure to be adopted in advance of its natural baseline. The difference between the two curves
shows the benefit of the market transformation effort which ultimately produces a market share
that is great enough to change the minimum requirements of codes and standards.

17 Northwest Energy Efficiency Alliance, 2020-2024 Strategic and Business Plan
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Figure 6

Market Transformation Curve
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NWN’s energy efficiency modeling has unrealistic adoption curves for residential and
commercial dual fuel heat pumps, gas heat pumps, and heat pump water heaters.

D. Electrification.

NWN was the only utility that included some electrification of heating load. CUB appreciates
this inclusion, because electrification is a tool to reduce emissions and needs to be included in
these discussions. NWN assumes that beginning in 2025, 30% of residential and commercial
customers who are purchasing new gas heating equipment will choose dual fuel models and this
will continue through 2050. These represent electric heat pumps with a gas furnace. The gas
furnace only operates when the temperature is below 40 degrees Fahrenheit (settings vary, but
this is the default setting). Within NWN’s territory with relatively mild winters, CUB
understands that a dual fuel heat pump will electrify approximately 80% of a home’s heating
load. This means that over time 30% of all NWN residential and commercial customers will
electrify 80% of their heating load resulting in 24% of its overall heating load being electrified.

E. Role of Electric Heat Pumps.

Dual fuel heat pumps (DFHP) and electric heat pumps (EHP) are both commercially available.
Cold climate heat pumps (CCHP) are also available, but have a much higher cost (some
midwestern utilities are currently giving rebates on CCHP). NWN models DFHP. But is it the

best use of heat pump technology?
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NWN service territory includes coastal communities with mild temperatures. On average,
Lincoln City gets below freezing less than 18 nights per year. EHPs that turn to resistance heat
in near freezing temperatures might be a better choice in these areas.

Rather than offering a rebate and having DFHPs randomly spread throughout the territory, there
may be more bang for the buck by offering home builders even larger incentives to install EHP
in new developments where electrification can reduce the need to expand the system. The same
thing is true in areas where growth related upgrades are needed. By installing EHPs, new natural
gas investment might be avoided. Once we begin incenting electrification, we should be asking
ourselves what electrification make sense for Oregon’s energy systems.

F. Rate Design Implications of a Dual Fuel System

Expanding a dual fuel system to replace some gas in some parts of its service territory would
also mean that there will likely be customers who only use gas on the coldest days of the year.
How does this customer group share the cost of pipes and gas distribution network? To collect
the fixed cost of the distribution network from customers with little usage could require
significant increases in customer charges from these customers. DFHP customers may require a
separate rate class to minimize cross subsidization within large firm sales classes like Residential
or Commercial. But high fixed charges could then incentivize a residential customer to choose
an EHP.

G. Compliance with Oregon expected DEQ regulation.

CUB believes that the gas utilities have not shown compliance with expected DEQ regulations as
their models contain some questionable assumptions. These include Avista’s assumptions about
hydrogen, Cascade’s assumptions about RNG availability, and NWN’s assumptions about
energy efficiency.

CUB does recognize that DEQ regulations are not final and the utilities have not been able to
apply IRP tools to this challenge. These are early attempts to model compliance. But the
modeling is extremely helpful in demonstrating how challenging decarbonization is for Oregon’s
gas utilities and how current tools are not sufficient, and new technologies must be developed.
But planning around these new technologies is particularly challenging while we continue to
grow the gas system. The gas system is adding thousands of new customers every year who are
adding to carbon emissions that we must find a way to eliminate.

The current alternative to growing the gas system is to build all-electric homes. Electrifying new
homes might well be the best application of electrification today because it limits the growth of

the gas companies’ emissions problem.

This does not mean that new technologies will not be developed and offer additional solutions.
In Massachusetts gas utilities are investing in a series of pilots to test a concept called
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GeoMicroDistrict. The idea is to use their expertise with pipes to build interconnected district
heat using ground source heat pump technology.'®

III. FUTURE MODELING AND ANALYSIS
CUB believes that additional modeling and analysis in the following areas would be helpful.

Energy Efficiency. Energy efficiency normally starts with a conservation potential study that
identifies technical potential and then applies analysis to identify an expected adoption curve.
But this technical potential is usually based on commercialized technologies. NWN’s energy
efficiency forecast is based on aggressive application of technology that is not commercialized.

There are some different scenarios that could help demonstrate the risk of relying on an
aggressive application of uncommercialized technology:
e Assume gas heat pump water heaters come to market, but gas heat pumps do not.

e Assume no gas heat pumps until after 2030 and assume a more traditional S-
adaptation curve.

e Have the ETO or some other organization look at the conservation potential of
GHPs and GHPWHs and create realistic adoption curves and require that GHP
and GHPWH modeling be limited to these adoption curve.

Hydrogen. Hydrogen is a major resource in these models. We should consider scenarios which
test some of these assumptions:
e Hydrogen is unavailable until 2030, except under pilot programs.
e The demand for hydrogen outstrips supply and the cost of hydrogen is twice what
current forecasts suggest.

Electrification. NWN’s modeling assumes 24% of its residential and commercial heat load be
electrified through the offering of incentives to customers to purchase dual fuel heat pumps.
There should be some attempt to look at the optimal ways to electrify. One potential way to look
at this would be to ask the gas utilities to examine the impact of electrification of a specified
percentage of their load when that electrification represents:

e Dual fuel heat pumps randomly through their system

e Electric heat pumps targeted at new growth on system
e Targeted electrification where network upgrades are expected within a few years
e Low-income weatherization programs

18 https://heet.org/wp-content/uploads/2019/1 1/HEET-BH-GeoMicroDistrict-Final-Report-v2.pdf
https://www.greentechmedia.com/articles/read/can-gas-companies-evolve-to-protect-the-climate-and-save-their-
workers
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Energy Optimization.

The introduction of dual fuel heat pumps as an energy efficiency measure also shows the need to
reimage our approach to energy efficiency. Energy efficiency has been established as a demand
side program that offers an alternative to supply side investments. However, with NWN’s
proposal to offer incentives on DFHP heat pumps, traditional energy efficiency is being
augmented by fuel switching. For NWN, DFHPs perform like any other energy efficiency
incentive program. But the local electric utilities, DFHPs are new load which increases future
electric and capacity needs.

Energy efficiency analysis, therefore, requires an approach that cuts across fuels. Sometimes this
is called Energy Optimization.!” Rather than starting with a particular utility’s load/resource
balance, energy optimization focuses on buildings and tries to understand the optimal way to
serve their energy. It considers energy efficiency, demand response, and fuel switching along
with GHG emissions. An Oregon version of energy optimization should also include energy
affordability as a key element. This kind of approach considers the implications on both the
electric and the gas networks. It would help us identify the best applications of electrification
and create a roadmap on how best to serve utility customers. This is not a scenario for gas
utilities to consider in additional modeling but is something that is implicated by the introduction
of electrification.

% https://www.ef.org/2019/08/20/energy-optimization-its-time-to-reimagine-energy-efficiency/

UM 2178 CUB Comments Page |12



€1 25edg sjuamtoy 410 8LIT NN

310°qnouo3aro®)qoq :[rewyq
¥861°LCT €0S -duoyd

S0TL6 IO ‘Pue[Hod

00t "1S ‘Aempeorg MS 019
pIieoq A Suazni) uo3ai0
J10JO3II(] QAINOOXH

Sju9r qodg

‘pantwqns AJnyoadsay
'120T “Toquiandog jo Aep g STy pareq

‘sproyasnoy uo3ai() 3oedwr [[Im ey} 93ueyd JeWID

0 PAIB[AI JUSAD JOUJBOM WX SB[ AU} JOU ST JABM JBIY PIOJAI S JdWns siy} se jsnl ‘saoey
u0391(Q) Jey} uone[n3al UONBZIU0QIBIAP [eUlJ AU} JoU ST 4D S.OF "SUOISSIWS HHD Furonpal
Ioyny Aq SjuoAd 9jew[d 03 puodsar ey sarorjod ysnd 03 juem [[IM [9AJ] [BIOPJ PUR 2JeIS

oY} J& S[RIOIJJO PIIOO[ "SUOISSIW paonpal 10y ysnd 03 spiepue)s uorssiwd 3urping Jo 3uruoz
‘sop0d A310ud 3ursn Aq puodsar Aewl SJUSWUIIAOS [BI0] “OPBIIP SUIOD Y} JOAO PIZI[BAI

9q 03 A[aY1] 1€ s1oedwil UORIPPE JUBDIFIUSIS Pue SISLIO eI A} JO 10edwr Ay} [99) 03 un3aq
sey] U021 ‘uone[nga dewlI[d A[3UIS & JO SUI[OPOW ST SIY} Jey) PIZIUF0I31 9q 0} SPAAU OS[e 1]

"AJ11)09[9 0} PIOJJE JOUUBD OYM SISWOISND JO J3S 9} pulyeq JurAes]
‘SQuIOY JI9Y) AJ11)O3[ 0)— }1 PIOJJE UBD OYM 9SOY) — SISUIOJSNO QWOS ALIP P[NOD YOIYM SISBIIOUT
ojel JueoyIugis 0} syurod Juropow Ay [, ‘SIOWO0ISNO SeF 0} SYSLI [BAI SMOYS OS[8 FUI[OPOW Y[,

*9101 & Ae[d 03 A[9YI] SI UOIIBIIJLIIOJD Jey)

pue 9Z1u0qIeddp 03 JUAIYJNS Jou A[qeqoid are ua3oIpAy pue HNY ey} Sajensuowdp Juropow
QU] "durfawr) JOYS Uo S[apow 3say} donpoid 03 saninn sed ay) Jo y1om ay) sajeroardde gnH

NOISNTONOD ‘I

vT/AUSC
c01/dNd



2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

OR-Resider OR-Commercial

601
596
591
586
581
575
570
564
559
553
548
543
537
532
528
522
517
513
509
504
499
495
491
486
482
477
474
469
465

4091
4103
4111
4106
4108
4106
4109
4093
4086
4080
4081
4065
4055
4046
4045
4026
4016
4005
4003
3986
3976
3965
3962
3943
3933
3923
3921
3903
3893

WA-Reside WA-Commercial

612
606
600
593
586
579
572
564
556
549
541
533
525
518
511
504
497
491
485
479
473
467
462
457
452
447
442
437
433

3284
3263
3235
3210
3191
3170
3149
3116
3089
3061
3037
3002
2972
2943
2918
2883
2853
2825
2803
2771
2745
2720
2700
2672
2649
2626
2608
2582
2561

CuB/103
Jenks/1



$12.25
$12.25
$12.25
$12.25
$12.25
$12.25
$12.25
$12.25
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75
$18.75

Oregon Population 4,218,000 Biofuels-1 Biofuels-2 Hydrogen Direct Air C Synthetic N Portlfolio ~ CCI Price
USA Population 328,200,000 2022 $1225  $18.75
Oregon Share 1.29% 2023 $1225 $1875  $2179  $7.26  $29.05
2024 $1225  $18.75  $20.34 $7.14  $27.49
USA Cost Curve 2025 $1225  $1875  $18.89  $7.03  $25.92
Volume Price 2026 $1225  $18.75  $17.45 $6.92  $24.36
- 7 2027 $1225 $1875  $1600  $6.80  $22.80
750,000,000 175 2028 $12.25 $18.75 $14.55 $6.69 $21.24
2,250,000,000 20 2029 $1225 $1875  $13.10  $658  $19.68
2030 $1225  $18.75  $1L65 $6.47  $18.11
Current Deliveries 2031 $1225  $1875  $1132 $6.35  $17.68
NW Natural 110,000,000 2032 $12.25 $18.75 $11.00 $6.24 $17.24
Avista 13,000,000 2033 $1225  $1875  $1068  $6.13  $16.80
Cascade 15,000,000 2034 $12.25 $18.75 $10.35 $6.02 $16.37
2035 $1225  $1875  $10.03 $5.90  $15.93
Oregon Cost Curve 2036 $1225 $1875  $970  $579  $15.49
Price ($/Dth) $7.00 $17.50 $20.00 2037 $1225  $1875  $938  $5.68  $15.06
Oregon Total Biofuel 0 19,277,879 57,833,638 2038 $1225 1875  $9.06  $556  $14.62
NW Natural 0 15366426 46,099,277 2039 $1225 $1875  $8.73 $545  $14.18
Avista 0 1,816,032 5,448,096 2040 $12.25 $18.75 $8.41 $5.34 $13.75
Cascade 0 2,095422 6,286,265 2041 $1225  $1875  $808  $523  $1331
2042 $12.25  $18.75 $7.76 $5.11  $12.87
Price Max Volume 2043 $1225  $18.75  $7.44  $500  $12.44
Portfolio Tranche 1 $12.25 15,366,426 2044 $12.25 $18.75 $7.11 $4.89 $12.00
Portfolio Tranche 2 $18.75 30,732,851 2045 $12.25  $1875  $6.79 $4.77  $11.56
2046 $12.25  $18.75 $6.46 $4.66  $11.12
Share of Biofuels Inj¢ 30% 2047 $1225  $1875  $6.14  $455  $10.69
Share of Hydrogen o 50% 2048 $1225 1875  $5.82 $4.44  $10.25
2049 $1225  $1875  $549  $432  $9.81
Cost of Incremental Energy Efficiency ($/Metric Ton) $100 2050 $1225  $1875  $5.17  $421  $9.38
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$8.80
$8.46
$7.86
$7.25
$6.62
$6.06
$5.48
$5.01
$4.44
$4.05
$3.71

$4.85
$4.66
$4.40
$4.12
$3.95
$3.89
$3.77
$3.51
$3.28
$3.14
$3.08
$3.02
$2.93
$2.81
$2.74
$2.70
$2.48
5215
$1.89
$1.93
$1.71
$1.43
$1.19
$1.01
$0.76
50.68
$0.49
$0.43
$0.48

$11.35
$11.16
$10.90
$10.62
$10.45
$1039
$10.27
$10.01
$9.78
$9.64
$9.58
$9.52
$9.43
$9.31
$9.24
$9.20
$8.98
$8.65
$8.39
$8.43
$8.21
$7.93
$7.69
$7.51
$7.26
$7.18
$6.99
$6.93
$6.98

CUB/103
Jenks/2

$15.74
$1410  $21.36
$1239  $19.53
$1067  $17.70
$9.05  $15.97
$7.54  $14.34
$5.97  $12.66
$4.26  $10.84
$2.58 $9.05
$211  $8.47
$1.73 $7.97
$1.35  $7.48
$0.93 $6.94
$0.49  $6.39
$0.09 $5.88
027 $541
-$0.81 $4.75
-$1.47 $3.98
-$2.05 $3.29
-$2.34 $2.89
-$2.88 $2.23
-$3.48 $1.52
-$4.05 $0.84
-$4.56 $0.22
-$5.13 5047
$553 5098
-$6.04  -$161
-$6.43 5210
-$6.71  -$2.50



state

measuregroupnar (All)

Sum of cummulati Column Labels

Row Labels Residential Commercial Industrial Grand Total
2003 608,519 2,422 - 610,941
2004 1,527,832 78,135 - 1,605,967
2005 2,482,348 516,607 - 2,998,955
2006 3,434,870 1,731,070 - 5,165,940
2007 4,561,266 2,823,787 3,067 7,388,120
2008 5,898,161 3,926,295 16,045 9,840,501
2009 7,098,885 5,030,395 203,803 12,333,083
2010 8,491,698 7,040,404 740,244 16,272,346
2011 10,066,793 8,948,150 1,752,072 20,767,015
2012 12,586,722 10,998,778 2,317,110 25,902,610
2013 14,712,489 12,412,292 3,254,507 30,379,288
2014 16,672,253 14,634,699 4,192,929 35,499,881
2015 18,539,402 16,374,404 6,210,538 41,124,344
2016 20,765,518 18,998,477 7,641,736 47,405,731
2017 23,136,252 21,327,223 8,950,758 53,414,233
2018 25,626,669 23,327,888 10,938,104 59,892,661
2019 27,185,920 25,506,791 11,736,123 64,428,834
2020 29,504,734 27,179,232 14,095,464 70,779,430
Grand Total 232900331 200857049 72052500 505809880

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

608,519

919,313

954,516

952,522
1,126,396
1,336,895
1,200,724
1,392,813
1,575,095
2,519,929
2,125,767
1,959,764
1,867,149
2,226,116
2,370,734
2,490,417
1,559,251
2,318,814
2,347,585
2,395,170
2,442,755
2,490,340
2,537,925
2,585,510
2,633,095
2,680,680
2,728,265
2,775,850
2,823,435
2,871,020
2,918,605
2,966,190
3,013,775
3,061,360
3,108,945
3,156,530
3,204,115

4000000
3800000
3600000
3400000
3200000
3000000
2800000
2600000
2400000
2200000
2000000
1800000
1600000
1400000

1200000
2010

25000000

20000000

15000000

10000000

5000000

-5000000

2,640,506
2,592,655
2,599,079
2,869,474
3,064,078
3,267,062
3,364,342
3,508,865
3,624,599
3,693,153
3,746,015
3,770,195
3,856,556
3,884,410
3,845,941
3,822,549
3,771,416
3,824,070
3,883,690

2015

2025

608,519
1,527,832
2,482,348
3,434,870
4,561,266
5,898,161
7,098,885
8,491,698

10,066,793
12,586,722
14,712,489
16,672,253
18,539,402
20,765,518
23,136,252
25,626,669
27,185,920
29,504,734
31,852,319
34,247,489
36,690,244
39,180,584
41,718,509
44,304,019
46,937,114
49,617,794
52,346,059
55,121,909
57,945,344
60,816,364
63,734,969
66,701,159
69,714,934
72,776,294
75,885,239
79,041,769
82,245,884

Residential Trend vs Forecast

2020

History and Trend

Residential

32,145,240
34,737,895
37,336,974
40,206,448
43,270,526
46,537,588
49,901,929
53,410,794
57,035,394
60,728,547
64,474,561
68,244,757
72,101,313
75,985,723
79,831,664
83,654,213
87,425,629
91,249,699
95,133,389

- = = Forecast

292,921
490,406
646,730

1,025,864
1,552,017
2,233,569
2,964,815
3,793,000
4,689,335
5,606,638
6,529,217
7,428,393
8,366,344
9,284,564

10,116,730

10,877,919

11,540,390

12,207,930

12,887,505

13,769,828

14,539,656

15,309,484

16,079,312

16,849,140

17,618,968

18,388,796

19,158,624

19,928,452

20,698,280

21,468,108

2025

--------- Linear (History and Trend)

2030

O UBTWNEESS
N O N U B W W o O o U

Residential Adjustment from Energy Efficieny

2030

Residential

......

2035

Linear (Residential)

2040

310,794
35,203
(1,994)
173,874
210,499
(136,171)
192,089
182,282
944,834
(394,162)
(166,003)
(92,615)
358,967
144,618
119,683
(931,166)
759,563
321,692
(47,851)
6,423
270,395
194,604
202,984
97,280
144,523
115,734
68,554
52,862
24,181
86,361
27,853
(38,469)
(23,391)
(51,133)
52,654
59,621
y =48756x - 1E+0
2035 2040

2045

y =776742x - 2E+Q

2050

2,422
75,713
438,472
1,214,463
1,092,717
1,102,508
1,104,100
2,010,009
1,907,746
2,050,628
1,413,514
2,222,407
1,739,705
2,624,073
2,328,746
2,000,665
2,178,903
1,672,441
2,093,446
2,106,892
2,120,338
2,133,784
2,147,230
2,160,676
2,174,122
2,187,568
2,201,014
2,214,460
2,227,906
2,241,352
2,254,798
2,268,244
2,281,690
2,295,136
2,308,582
2,322,028
2,335,474

2600000

2400000

2200000

2000000

1800000

1600000

1400000
2010

0
2020

-1000000

-2000000

-3000000

-4000000

-5000000

-6000000

-7000000

-8000000

-9000000

1,838,998
1,608,539
1,578,841
1,612,630
1,646,139
1,744,805
1,775,526
1,968,310
2,015,682
2,057,851
2,097,932
2,122,943
2,143,297
2,155,220
2,174,558
2,181,506
2,189,105
2,156,696
2,055,121

2015

2025

2,422
78,135
516,607
1,731,070
2,823,787
3,926,295
5,030,395
7,040,404
8,948,150
10,998,778
12,412,292
14,634,699
16,374,404
18,998,477
21,327,223
23,327,888
25,506,791
27,179,232
29,272,678
31,379,570
33,499,908
35,633,692
37,780,922
39,941,598
42,115,720
44,303,288
46,504,302
48,718,762
50,946,668
53,188,020
55,442,818
57,711,062
59,992,752
62,287,888
64,596,470
66,918,498
69,253,972

Commercial Trend vs Forecast

2020

Commercial

29,018,230
30,626,769
32,205,611
33,818,241
35,464,380
37,209,185
38,984,711
40,953,021
42,968,703
45,026,555
47,124,486
49,247,429
51,390,726
53,545,946
55,720,503
57,902,009
60,091,114
62,247,810
64,302,932

History and Trend

Forecast

(254,448)

(752,801)
(1,294,297)
(1,815,451)
(2,316,542)
(2,732,413)
(3,131,009)
(3,350,267)
(3,535,599)
(3,692,207)
(3,822,182)
(3,940,591)
(4,052,092)
(4,165,116)
(4,272,249)
(4,385,879)
(4,505,356)
(4,670,688)
(4,951,040)
(5,500,000)
(5,729,597)
(5,959,194)
(6,188,791)
(6,418,388)
(6,647,985)
(6,877,582)
(7,107,179)
(7,336,776)
(7,566,373)
(7,795,970)

2025

2030

4.1
12.0
20.5
28.4
35.9
42.0
47.6
50.5
52.9
54.8
56.2
57.5
58.7
59.9
61.0
62.2
63.5
65.4
68.9
76.1
78.8
81.5
84.2
86.9
89.5
92.1
94.7
97.3
99.8

102.3

Linear (History and Trend)

Commercial Adjustment from Energy Efficieny

2030

Commercial

2035

Linear (Commercial)

2040

73,291
362,759
775,991

(121,746)
9,791
1,592

905,909
(102,263)
142,882
(637,114)
808,893
(482,702)
884,368
(295,327)
(328,081)
178,238
(506,462)

y =13411x - 3E+07

2035

2045

166,557
(230,459)
(29,698)
33,789
33,509
98,666
30,721
192,784
47,372
42,170
40,080
25,011
20,354
11,923
19,338
6,949
7,599
(32,409)
(101,574)

2040

2050

y =-227898x + 5E+0

-1000000

-2000000

-3000000

-4000000

-5000000

-6000000

-7000000

-8000000

3,067
12,978
187,758
536,441
1,011,828
565,038
937,397
938,422
2,017,609
1,431,198
1,309,022
1,987,346
798,019
2,359,341
1,440,000
1,410,000
1,380,000
1,350,000
1,320,000
1,290,000
1,260,000
1,230,000
1,200,000
1,170,000
1,140,000
1,110,000
1,080,000
1,050,000
1,020,000
990,000
960,000
930,000
900,000

2500000

2000000

1500000

1000000

500000

2010

1000000

-9000000

Row Labels Annual-History Annual-Forecas Cumulative- Histo Cumulative Foreci Load Adjustment UPC Load Adjustn Change in Annual Change in Annual Annual-History Annual-Forecas Cumulative- Histo Cumulative Foreci Load Adjustment UPC Load Adjustrr Change in Annual Change in Annual Annual-History Annual-Forecast

Industrial Sales

Cumulative Fore(Load Adjustment

Share of Load

CuB/103

Jenks/3

Change in Annuz Change in /

3,067 3,067
16,045 9,911
203,803 174,780
740,244 348,683
1,752,072 475,387
2,317,110 (446,790)
3,254,507 372,359
4,192,929 1,025
6,210,538 1,079,187
7,641,736 (586,411)
8,950,758 (122,176)
10,938,104 678,324
11,736,123 (1,189,327)
14,095,464 1,561,322
1,413,679 15,535,464 15,509,143 (26,321) (945,662)
1,160,100 16,945,464 16,669,243 (276,221) (253,579)
1,160,100 18,325,464 17,829,342 (496,122) (0)
1,160,100 19,675,464 18,989,442 (686,022) 0
1,094,545 20,995,464 20,083,987 (911,477) (65,555)
1,063,760 22,285,464 21,147,747 (1,137,717) (30,785)
1,065,363 23,545,464 22,213,109 (1,332,355) 1,603
1,046,954 24,775,464 23,260,063 (1,515,401) (18,408)
1,009,661 25,975,464 24,269,724 (1,705,740) (37,294)
955,480 27,145,464 25,225,205 (1,920,259) (54,181)
889,819 28,285,464 26,115,024 (2,170,440) (65,661)
817,170 29,395,464 26,932,194 (2,463,270) (72,650)
740,748 30,475,464 27,672,942 (2,802,522) (76,422)
664,779 31,525,464 28,337,721 (3,187,743) (75,969)
592,857 32,545,464 28,930,578 (3,614,886) (71,923)
588,888 33,535,464 29,519,466 (4,015,998) (3,968)
584,274 34,495,464 30,103,740 (4,391,724) (4,614)
579,218 35,425,464 30,682,958 (4,742,506) (5,056)
574,051 36,325,464 31,257,009 (5,068,455) (5,167)
(5,000,000)
(5,275,170)
(5,550,340)
(5,825,510)
(6,100,680)
(6,375,850)
(6,651,020)
(6,926,190)
(7,201,360)
(7,476,530)
(7,751,700)

Industrial Trend vs Forecast

y = 2E+170x49-7

-
- - -

2015 2020 2025 2030 2035 2040

- = = Forecast

History and Trend ~ = = =Forecast  ceecceeee Power (History and Trend)

Industrial Adjustment from Energy Efficieny

Industrial

--------- Linear (Industrial)



CUB/103
Jenks/4

Scenario Comparison Differences

6800000

6300000

5800000

5300000

4800000

4300000

3800000
2010

2015

Energy Efficiency Trend vs Forecast

2020

2025

History and Trend

2030

- = = Forecast

2035

2040

Total Total-Cum Adjustment Change in Annual Total High Ramp High CO2 F High Ramp Factor High Ramp Adj Cumulative High Ramp Adjustment Industrial S Annual Sav Annual Transpc Cumulative Transport EE Residential Commercial Share

610,941 610,941 -

995,026 1,605,967 384,085

1,392,988 2,998,955 397,962

2,166,985 5,165,940 773,997

2,222,180 7,388,120 55,195

2,452,381 9,840,501 230,201 Sales Transport

2,492,582 12,333,083 40,201 2009 102,517,666 319,431,966 0.18%

3,939,263 16,272,346 1,446,681 2010 86,593,283 336,597,222 0.62%

4,494,669 20,767,015 555,406 2011 88,475,413 356,080,135 1.14%

5,135,595 25,902,610 640,926 2012 87,877,420 363,460,474 0.64%

4,476,678 30,379,288 (658,917) 2013 89,524,016 361,920,292 1.05%

5,120,593 35,499,881 643,915 2014 90,862,296 357,867,791 1.03%

5,624,463 41,124,344 503,870 2015 85,737,583 349,019,545 2.35%

6,281,387 47,405,731 656,924 2016 79,675,799 372,202,056 1.80%

6,008,502 53,414,233 (272,885) 2017 86,120,615 388,228,769 1.52%

6,478,428 59,892,661 469,926 2018 81,389,990 360,386,346 2.44%

4,536,173 64,428,834 (1,942,255) 2019 81,389,990 0.98%  0.10%

6,350,596 70,779,430 1,814,423 2020 81,389,990 2.90%  0.20%

5,881,031 5,893,183 76,660,461 76,672,613 12,152 (457,413) 2021 81,389,990 1.74%  0.40% 45% 31%

5,912,062 5,361,294 82,572,523 82,033,907 (538,616) (531,889) 1.0858 1.079819 1.092649 505,637 505,637 2022 82,135,387 1.41%  0.66% 2,490,819 2,490,819 48% 30%

5,943,093 5,338,020 88,515,616 87,371,927  (1,143,689) (23,274) 1.111601 1.077851  1.12029 598,327 1,103,964 2023 83,946,720 1.38%  0.78% 2,977,014 5,467,834 49% 30%

5,974,124 5,642,204 94,489,740 93,014,131  (1,475,609) 304,183 1.11003 1.072292 1.117984 587,341 1,691,305 2024 84,101,035 1.38%  0.88% 3,352,114 8,819,947 51% 29%

6,005,155 5,804,762 100,494,895 98,818,893  (1,676,002) 162,559 1.101104 1.076843 1.108873 570,449 2,261,754 2025 84,097,039 1.30%  1.00% 3,803,616 12,623,564 53% 28%

6,036,186 6,075,626 106,531,081 104,894,519  (1,636,562) 270,864 1.121062 1.055877 1.127827 702,738 2,964,492 2026 82,943,939 1.28%  1.12% 4,238,226 16,861,790 Chart Title 54% 29%

6,067,217 6,205,231 112,598,298 111,099,750  (1,498,548) 129,604 1.117619 1.043567 1.122743 714,607 3,679,099 2027 83,272,034 1.28%  1.24% 4,655,898 21,517,689 54% 29%

6,098,248 6,524,129 118,696,546 117,623,879  (1,072,667) 318,899 1.111948 1.059047 1.118558 694,663 4,373,762 2028 81,700,315 1.28%  136% 5,075,242 26,592,930 350% 54% 30%

6,129,279 6,649,942 124,825,825 124,273,821 (552,004) 125,813 1.12129 1.045271 1.126781 791,314 5,165,076 2029 81,960,702 1.23%  145%  5349,020 31,941,950 .. 55% 30%

6,160,310 6,706,485 130,986,135 130,980,306 (5,829) 56,543 1.15889 1.04756 1.166447 1,056,611 6,221,687 2030 80,855,173 1.18%  1.55% 5,674,705 37,616,655 55% 31%

6,191,341 6,733,766 137,177,476 137,714,072 536,596 27,281 1.171859 1.047223 1.179975 1,152,570 7,374,257 2031 80,099,472 1.11%  1.60% 5,815,724 43,432,379  2.50% 56% 31%

6,222,372 6,710,308 143,399,848 144,424,380 1,024,532 (23,458) 1.175816 1.049102 1.184448 1,183,901 8,558,158 2032 80,971,713 101%  162% 5865270 49,207,648 56% 32%

6,253,403 6,740,601 149,653,251 151,164,981 1,511,730 30,293 1.178074 1.050662 1.187095 1,194,928 9,753,086 2033 79,842,188 0.93%  1.65%  5914,942 55,212,591 57% 32%

6,284,434 6,704,409 155,937,685 157,869,390 1,931,705 (36,192) 1.160391 1.05139 1.168633 1,081,130 10,834,216 2034 80,173,738 0.83%  1.70% 6,053,982 61,266,572  1.50% 58% 32%

6,315,465 6,613,355 162,253,150 164,482,745 2,229,595 (91,054) 1.148494 1.051873 1.156197 995,565 11,829,781 2035 78,805,263 0.75%  1.65% 5,838,514 67,105,086 58% 33%

6,346,496 6,592,944 168,599,646 171,075,688 2,476,042 (20,411) 1.1242 1.053851 1.130888 821,378 12,651,159 2036 78,821,905 0.75%  1.60% 5,644,181 72,749,268  -00% 58% 33%

6,377,527 6,544,795 174,977,173 177,620,484 2,643,311 (48,148) 1.107134 1.042533 1.11169 706,325 13,357,484 2037 78,662,957 155% 5,419,283 78,168,551 o 58% 33%

6,408,558 6,559,984 181,385,731 184,180,467 2,794,736 15,188 1115458 1.052151 1.121479 755,649 14,113,133 2038 78,035,725 1.50% 5215402 83,383,953 y'=-6E-05x+0.2595x - 262.36 58% 33%

6,439,589 6,512,863 187,825,320 190,693,330 2,868,010 (47,121) 856,953 14,970,087 2039 78,447,595 1.45% 5015259 88,399,211  0.00% 60% 32%
6,311,258 3,269,828 850,798 15,820,885 2040 78,239,963 1.40% 4,833,312 93,232,523 2005 2010 2015 2020 2025 2030 2035 2040 60% 32%
6,311,258 824,462 16,645,346 2041 77,772,888 1.35% 4,625,892 97,858,415 60% 32%
6,311,258 824,462 17,469,808 2042 77,782,559 1.30% 4,436,506 102,294,921 60% 32%
6,311,258 824,462 18,294,269 2043 78,041,662 1.25% 4,250,530 106,545,451 60% 32%
6,311,258 824,462 19,118,731 2044 78,656,756 1.20% 4,079,876 110,625,327 60% 32%
6,311,258 824,462 19,943,192 2045 78,112,618 1.10% 3,719,324 114,344,651 60% 32%
6,311,258 824,462 20,767,654 2046 77,850,261 1.00% 3,374,519 117,719,169 60% 32%
6,311,258 824,462 21,592,116 2047 78,664,252 0.90% 3,032,982 120,752,151 60% 32%
6,311,258 824,462 22,416,577 2048 78,745,784 0.80% 2,701,928 123,454,079 60% 32%
6,311,258 824,462 23,241,039 2049 78,727,446 0.75% 2,526,007 125,980,086 60% 32%
6,311,258 824,462 24,065,500 2050 78,943,499 0.70% 2,359,663 128,339,749 60% 32%



Incremental Demand-Side Measure Costs

Residential Hybrid Heating Incremental Incentive (2020$/System Install)
Residential Hybrid Heating Share of Incentive paid by non-CCl funds (%)
Residential Gas Heat Pump Incentive (2020S/System Install)

Residential Gas Heat Pump Water Heater Incentive (2020$/System Install)
Commercial Hybrid Heating Incremental Incentive (2020S/System Install)
Commercial Hybrid Heating Share of Incentive paid by non-CCl funds (%)
Commercial Gas Heat Pump Incentive (2020$/System Install)

First Year High Ramp Incremental Cost (2020S/metric ton)

First Year Transport Load Savings Cost (2020S/1st year therm saved)
Share of Costs for Delivery (Incentives make up remainder)

Energy Trust NW Natural Industrial/Large Commercial Savings History
2018
2019
2020
Average

Energy Trust NW Natural Total Savings History
2018
2019
2020
Average

$1,200
25%
$3,000
$1,200
$3,000
25%
$10,000
$5.06
$1.79
25%

Savings (1st Yez Expenditures

1,742,313
1,326,424
2,730,218
1,932,985

6,500,000
5,020,669
6,368,334
5,963,001

Total After Adder

$1,600

$400

$4,000
$1,600
$4,000
$1,000
$13,333

$2,751,968
$3,581,285
$4,052,336
$3,461,863

$21,201,859
$24,393,487
$23,993,460
$23,196,269

Cost of 1st Year Savings ($/1st Year Therms)

$1.58
$2.70
$1.48
$1.79

$3.26
$4.86
$3.77
$3.89
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Customer Counts OR Res Space Heating Stock Replacement OR Res Water Heating Stock Replacement OR Com Space Heating Stock Replacement Low Customer Growth Scenario
OR Res WA Res Sys Res OR Com WA Com Sys Com Burnout Rep New Units  Total Installs Burnout Rep New Units Total Installs Burnout Re New Units Total Installs Average SpaiChange in Efficiency ~ Average W Change in Efficiency ORRes Cus Com Res Cus Residential Residential Commercial Space Heat Unit Installs
1988 248,996 6,546 255,542 33,032 1,576 34,608 8,705 10000 18,705 13,757 7500 21,257 1,321 1,500 2,821 1988 248,996 33,032
1989 259,534 7,338 266,872 34,734 1,735 36,469 9,073 9,210 18,284 14,339 6,987 21,326 1,389 1,702 3,091 78% 55% 55% 1989 259,534 34,734
1990 272,550 8,715 281,265 36,176 1,926 38,102 9,528 11,376 20,904 15,058 8,630 23,688 1,447 1,442 2,889 78% 0% 55% 0% 1990 272,550 36,176
1991 285,758 10,197 295,955 37,733 2,072 39,805 9,990 11,544 21,534 15,788 8,757 24,545 1,509 1,557 3,066 78% 0% 55% 0% 1991 285,758 37,733
1992 299,039 12,177 311,216 38,965 2,191 41,156 10,454 11,608 22,062 16,522 8,805 25,327 1,559 1,232 2,791 78% 0% 55% 0% 1992 299,039 38,965
1993 314,335 14,822 329,157 40,288 2,369 42,657 10,989 13,369 24,358 17,367 10,141 27,508 1,612 1,323 2,935 80% 2% 60% 5% 1993 314,335 40,288
1994 328,686 18,264 346,950 41,500 2,578 44,078 11,491 12,543 24,034 18,160 9,515 27,675 1,660 1,212 2,872 80% 0% 60% 0% 1994 328,686 41,500
1995 342,660 21,243 363,903 42,657 2,745 45,402 11,979 12,213 24,193 18,932 9,265 28,197 1,706 1,157 2,863 80% 0% 60% 0% 1995 342,660 42,657
1996 360,653 24,560 385,213 44,314 2,995 47,309 12,608 15,726 28,334 19,926 11,929 31,855 1,773 1,657 3,430 80% 0% 60% 0% 1996 360,653 44,314
1997 378,954 28,107 407,061 47,106 3,209 50,315 13,248 15,995 29,243 20,937 12,134 33,071 1,884 2,792 4,676 85% 5% 60% 0% 1997 378,954 47,106
1998 394,199 31,407 425,606 47,723 3,436 51,159 13,781 13,324 27,105 21,779 10,107 31,887 1,909 617 2,526 85% 0% 60% 0% 1998 394,199 47,723
1999 412,712 34,947 447,659 49,188 3,682 52,870 14,428 16,180 30,609 22,802 12,274 35,076 1,968 1,465 3,433 85% 0% 60% 0% 1999 412,712 49,188
2000 429,961 38,126 468,087 50,713 3,971 54,684 15,031 15,076 30,107 23,755 11,436 35,191 2,029 1,525 3,554 85% 0% 60% 0% 2000 429,961 50,713
2001 443,816 41,391 485,207 50,993 4,103 55,096 15,516 12,109 27,625 24,521 9,186 33,707 2,040 280 2,320 85% 0% 67% 7% 2001 443,816 50,993
2002 458,350 45,052 503,402 51,830 4,257 56,087 16,024 12,703 28,727 25,324 9,636 34,960 2,073 837 2,910 85% 0% 67% 0% 2002 458,350 51,830
2003 470,744 48,683 519,427 53,570 4,399 57,969 16,457 10,832 27,290 26,009 8,217 34,226 2,143 1,740 3,883 85% 0% 67% 0% 2003 470,744 53,570
2004 484,801 52,351 537,152 53,904 4,644 58,548 16,949 12,286 29,234 26,785 9,320 36,105 2,156 334 2,490 85% 0% 67% 0% 2004 484,801 53,904
2005 500,757 55,910 556,667 54,717 4,826 59,543 17,506 13,946 31,452 27,667 10,579 38,246 2,189 813 3,002 88% 3% 67% 0% 2005 500,757 54,717
2006 516,445 58,671 575,116 55,508 5,015 60,523 18,055 13,711 31,766 28,534 10,401 38,935 2,220 791 3,011 88% 0% 67% 0% 2006 516,445 55,508
2007 528,889 60,787 589,676 56,250 5,147 61,397 18,490 10,876 29,366 29,221 8,250 37,471 2,250 742 2,992 88% 0% 67% 0% 2007 528,889 56,250
2008 537,198 62,087 599,285 56,857 5,258 62,115 18,780 7,262 26,043 29,680 5509 35,189 2,274 607 2,881 90% 2% 67% 0% 2008 537,198 56,857
2009 541,795 62,879 604,674 56,842 5,307 62,149 18,941 4,018 22,959 29,934 3,048 32,982 2,274 (15) 2,259 90% 0% 67% 0% 2009 541,795 56,842
2010 546,699 63,899 610,598 57,061 5,414 62,475 19,113 4,286 23,399 30,205 3,251 33,456 2,282 219 2,501 90% 0% 67% 0% 2010 546,699 57,061
2011 551,038 64,632 615,670 57,432 5,482 62,914 19,264 3,792 23,057 30,445 2,877 33,322 2,297 371 2,668 90% 0% 67% 0% 2011 551,038 57,432
2012 555,961 65,438 621,399 57,782 5,799 63,581 19,436 4,303 23,739 30,717 3,264 33,981 2,311 350 2,661 92% 2% 69% 2% 2012 555,961 57,782
2013 561,589 67,045 628,634 59,092 6,140 65,232 18,284 4,919 23,202 31,028 3,731 34,759 2,364 1,310 3,674 92% 0% 69% 0% 2013 561,589 59,092
2014 568,720 68,691 637,411 59,961 6,243 66,204 20,904 6,232 27,137 31,422 4,728 36,150 2,398 869 3,267 92% 0% 69% 0% 2014 568,720 59,961
2015 576,247 70,592 646,839 60,074 6,342 66,416 21,534 6,579 28,112 31,838 4990 36,828 2,403 113 2,516 92% 0% 69% 0% 2015 576,247 60,074
2016 584,289 72,566 656,855 60,509 6,600 67,109 22,062 7,029 29,091 32,282 5332 37,614 2,420 435 2,855 92% 0% 69% 0% 2016 584,289 60,509
2017 593,998 74,805 668,803 61,156 6,959 68,115 24,358 8,486 32,844 32,818 6,437 39,255 2,446 647 3,093 92% 0% 69% 0% 2017 593,998 61,156
2018 602,777 77,357 680,134 62,114 7,215 69,329 24,034 7,673 31,706 33,303 5,820 39,124 2,485 958 3,443 92% 0% 69% 0% 2018 602,777 62,114
2019 611,896 80,116 692,012 62,613 7,310 69,923 24,193 7,970 32,163 33,807 6,046 39,853 2,505 499 3,004 92.4% 0.35% 70% 0.93% 2019 611,896 62,613
2020 619,505 82,592 702,096 62,341 7,368 69,709 28,334 6,650 34,984 34,228 5,045 39,272 2,494 (272) 2,221 92.7% 71% 2020 619,505 62,341
2021 627,578 85,473 713,051 62,612 7,503 70,115 29,243 7,056 36,299 34,674 5,352 40,026 2,504 271 2,776 93.1% 72% 2021 627,578 62,612
2022 635,943 88,587 724,530 62,851 7,635 70,486 27,105 7,311 34,416 35,136 5,546 40,682 2,514 239 2,753 93.4% 73% 2022 635,943 62,851 34,416 40,682 2,753
2023 644,435 91,688 736,124 63,268 7,817 71,085 30,609 7,423 38,032 35,605 5,631 41,236 2,531 417 2,948 93.8% 74% 2023 644,435 63,268 38,032 41,236 2,948
2024 653,372 94,563 747,935 63,896 8,077 71,973 30,107 7,810 37,917 36,099 5,925 42,023 2,556 628 3,184 94.1% 75% 2024 653,372 63,896 37,917 42,023 3,184
2025 662,308 97,449 759,757 64,524 8,319 72,843 27,625 7,810 35,435 36,592 5,925 42,517 2,581 628 3,209 94.5% 76% 2025 653,372 63,896 27,625 36,099 2,556
2026 671,091 100,348 771,439 65,131 8,534 73,665 28,727 7,676 36,403 37,078 5,823 42,901 2,605 607 3,212 94.8% 77% 2026 653,372 63,896 28,727 36,099 2,556
2027 679,659 103,238 782,897 65,717 8,727 74,445 27,290 7,489 34,778 37,551 5,681 43,232 2,629 587 3,215 95.2% 78% 2027 653,372 63,896 27,290 36,099 2,556
2028 688,051 106,140 794,191 66,283 8,914 75,197 29,234 7,335 36,569 38,015 5,564 43,579 2,651 566 3,217 95.5% 79% 2028 653,372 63,896 29,234 36,099 2,556
2029 696,276 109,078 805,354 66,849 9,098 75,947 31,452 7,189 38,641 38,469 5,453 43,923 2,674 566 3,240 95.9% 80% 2029 653,372 63,896 31,452 36,099 2,556
2030 704,357 112,051 816,409 67,415 9,281 76,696 31,766 7,063 38,829 38,916 5,358 44,273 2,697 566 3,262 96.2% 80% 2030 653,372 63,896 31,766 36,099 2,556
2031 712,145 115,065 827,210 67,961 9,463 77,424 29,366 6,806 36,172 39,346 5,163 44,509 2,718 546 3,265 96.6% 81% 2031 648,471 63,417 25,083 32,579 2,057
2032 719,569 118,127 837,696 68,488 9,646 78,134 26,043 6,489 32,531 39,756 4,922 44,678 2,740 527 3,267 96.9% 82% 2032 643,608 62,941 21,792 32,335 2,042
2033 726,720 121,233 847,952 68,996 9,829 78,825 22,959 6,250 29,209 40,151 4,741 44,892 2,760 508 3,267 97.3% 83% 2033 638,781 62,469 18,740 32,092 2,027
2034 733,614 124,384 857,999 69,504 10,014 79,517 23,399 6,026 29,425 40,532 4571 45,103 2,780 508 3,288 97.6% 84% 2034 633,990 62,000 19,211 31,852 2,011
2035 740,268 127,584 867,852 70,011 10,198 80,209 23,057 5,816 28,872 40,900 4,412 45311 2,800 508 3,308 98.0% 85% 2035 629,235 61,535 18,901 31,613 1,996
2036 746,613 130,840 877,453 70,497 10,382 80,879 23,739 5,545 29,284 41,250 4206 45,457 2,820 486 3,306 98.3% 86% 2036 624,516 61,074 19,614 31,376 1,981
2037 752,657 134,154 886,811 70,961 10,565 81,526 23,202 5,283 28,485 41,584 4,008 45,592 2,838 464 3,302 98.7% 87% 2037 619,832 60,616 19,109 31,140 1,967
2038 758,492 137,517 896,009 71,403 10,749 82,152 27,137 5,100 32,237 41,907 3,869 45,775 2,856 442 3,298 99.0% 88% 2038 615,183 60,161 23,074 30,907 1,952
2039 764,127 140,930 905,057 71,845 10,932 82,777 28,112 4924 33,037 42,218 3,735 45,953 2,874 442 3,316 99.4% 89% 2039 610,569 59,710 24,080 30,675 1,937
2040 769,567 144,393 913,960 72,287 11,116 83,403 29,091 4,755 33,845 42,519 3,607 46,125 2,891 442 3,333 99.7% 90% 2040 605,990 59,262 25,088 30,445 1,923
2041 774,746 147,912 922,658 72,710 11,299 84,009 32,844 4526 37,370 42,805 3,434 46,238 2,908 423 3,331 100.1% 91% 2041 601,445 58,818 28,871 30,217 1,908
2042 779,668 151,487 931,155 73,114 11,482 84,596 31,706 4302 36,009 43,077 3,263 46,340 2,925 404 3,329 100.4% 92% 2042 596,934 58,377 27,764 29,990 1,894
2043 784,410 155,111 939,522 73,499 11,665 85,164 32,163 4,145 36,307 43,339 3,144 46,483 2,940 385 3,325 100.8% 93% 2043 592,457 57,939 28,250 29,765 1,880
2044 788,977 158,785 947,762 73,884 11,848 85,733 34,984 3,991 38,975 43,591 3,027 46,618 2,955 385 3,341 101.1% 93% 2044 588,014 57,504 31,101 29,542 1,866
2045 793,370 162,509 955,880 74,270 12,031 86,301 36,299 3,840 40,139 43,834 2,913 46,747 2,971 385 3,356 101.5% 94% 2045 583,604 57,073 32,445 29,320 1,852
2046 797,594 166,286 963,880 74,655 12,214 86,869 34,416 3,691 38,108 44,067 2,800 46,867 2,986 385 3,371 101.8% 95% 2046 579,227 56,645 30,591 29,100 1,838
2047 801,650 170,114 971,765 75,040 12,397 87,437 38,032 3,545 41,577 44,291 2,689 46,980 3,002 385 3,387 102.2% 96% 2047 574,882 56,220 34,235 28,882 1,824
2048 805,541 173,992 979,534 75,425 12,580 88,005 37,917 3,401 41,318 44,506 2,580 47,086 3,017 385 3,402 102.5% 97% 2048 570,571 55,798 34,149 28,665 1,810
2049 809,269 177,920 987,189 75,811 12,763 88,574 35,435 3,258 38,693 44,712 2,471 47,183 3,032 385 3,418 102.9% 98% 2049 566,291 55,380 31,695 28,450 1,797
2050 812,835 181,897 994,731 76,196 12,946 89,142 36,403 3,116 39,519 44,909 2,364 47,273 3,048 385 3,433 103.2% 99% 2050 562,044 54,965 32,691 28,237 1,783

0.009409759 0.02759918 0.01208631 0.0069443 0.0196252 0.0085153
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18th Annual Energy Conference - Northwest Gas Association and Alliance of Western Energy
Consumers - Executive Panel - Embracing the Future - June 10, 2021

Excerpt

Has anyone done the cost comparison of a marketing campaign convincing consumers that we
really do only have nine years left and they should just live up [sic] to BS spending money on
new resources?

David Anderson -

Well you must have been at my board meeting last week, but..um. You know, So. We.

So what we have been talking about. We have been doing the education there has been
marketing. Actually, the word “campaign” is exactly right.

Moderator:

Yeah:

David Anderson:

Um..and..”campaign” is broader than marketing. Um, and. So think about it as a political
campaign. and so our team at least here in Oregon. And I know everybody’s got a different
situation. Um. But we are we are actually rolling out a campaign uh to kinda make sure not only
do touch everybody in person. But uh if you live in Portland, you are about to see some ads on
your television. Uh. Very soon that I think you are going to like. Uh That you know clearly lays
out. And I think it’s you know it’s important. Because what we see is about an 85% product
preference numbers down here. So in a very environmentally friendly part of the country. The
product preference numbers for the product [natural gas] that these all of us serve is incredibly
high. And so Building off of that. Making sure that message gets back. But I think its broader
than marketing. It’s the campaign that has to be all faceted uh uh across the board. And Yes, we
are doing that. I don't know what the burst is spending money on other resources. But uh We are
spending more money uh in this area. At least on my company’s side. I will tell you that AGA
has beefed up their side of the equation too for uh the bigger campaign on a national basis.
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NWN projected emissions 2022 5931657 UM 2178 workpapers based on DEQ cap
total delivered therms 2022 1098648341 uM 2178 workpapers
emission/therm 11.7 Ibs/therm
DEQ baseline residential emissions 2,016,290.67
emission of residential load growth 387,974.38
allowable emission 50% reduction from residential baselin 1,008,145.34
emission reduction required after load growth 69%
average new home therms/year in 2035 532.00
average new home emissions Ibs 6,224.40
in metric tonnes (2204 lbs/metric tonne) 2.82
assuming has gas equip for 20 years 56.48
cost at 80/metric tonne 4,518.62
cost at 100/metric tonne 5,648.28
margin/year at 532 therms/year 394.74
year of margin at $80/metric tonne 11.45
years of margin at $100/metric tonne 14.31
years of margin from LEA 7.28
financing 1,907.00 from NWN LEA worksheet
years of margin from financing 4.83
Ibs emissions per 2022 furnance 4972.5 425 therms per 2022 furnance (from NWN UM 2078 workpapers)
per metric ton 2.26
emission cost at 80/ metric tonne 180.49
emissions cost at 100/metric 225.61 with margin
emission reduction per new furnace (20 year life) at $80 S 3,609.80
emission reduction per new furnace (20 year life) at $100 $ 4,512.25
margin/therm 0.742
2022 therms/furnance 425
5 years furnance margin 1576.75
weather normalized usage test year 2178 workpapers 628
5 years of margin 2329.88
DEQ baseline:

2017 593,998

2018 602,777

2019 611,896
average residential customers 602,890.33
2035 residential customers 740,268
difference 137,377.99
% 0.227865632
Cost Associated with a Single New Customer Cost Years of Margin
GHG Reductions $4519 -- 55648 11--14
Line Extension Allowance (LEA) $2,875 7
Financing cost of LEA $1,907 5

total $9300 --$10430 23 to 26 years
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NW Natural
Determination of Cost of Service JenkS/]-
Input Capital Costs and Rates
Weighted
Cost of Capital % of Capital Cost Cost
Debt 50.00% 6.33% 3.17%
Preferred Equity 0.00% 0.00% 0.00%
Common Equity 50.00% 10.00% 5.00%
100.00% 8.17%
State Tax Rate 7.60%
Federal Tax Rate 35.00%
Revenue Sensitive Rate (held to franchise rate) 2.30%
Depreciation Rate 2.50%
Property Tax Rate 1.50%
Incremental O&M 0.0
Bonus Tax Depreciation toggled (1 =yes, 2 =no) 2
Investment 2,900 Indicated Multiplier (Year 1) 5.9 Using distribution margin
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
1 Depreciation 73 73 73 73 73 73 73 73 73 73
2 O&Mm 40 40 40 40 40 40 40 40 40 40
3 Property Taxes 43 42 41 40 39 38 37 36 34 33
Taxes on Equity Return
4 State 18 17 16 15 15 14 13 12 12 11
5 Federal 77 73 69 66 62 59 56 53 50 47
6 Total Taxes 95 90 86 81 77 73 69 65 62 58
Return on Rate Base
7 Debt 90 86 81 77 73 69 66 62 59 55
8 Preferred Equity 0 0 0 0 0 0 0 0 0 0
9 Common Equity 142 136 129 122 115 109 104 98 93 87
10 Total Return 233 222 210 199 188 179 169 160 151 142
11 Subtotal Cost of Service 483 467 449 432 416 402 387 374 360 346
12 Revenue Sensitive Items 11 11 11 10 10 9 9 9 8 8
13 Total Cost of Service $4,264.95 $494 $478 $460 $442 $426 $411 $397 $382 $368 $354
$4,393.46 372 $372 $372 $372 $372 $372 $372 $372 $372 $372
14 Annual Cost of Service as % of Investment 17.05% 16.49% 15.85% 15.26% 14.70% 14.18% 13.68% 13.18% 12.69% 12.20%
Rate Base - net of deprec. & def. tax $2,849 $2,722 $2,574 $2,436 $2,308 $2,188 $2,074 $1,962 $1,850 $1,738
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I Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 \knkg 2
1 Revenue - Original 371 371 371 371 371 371 371 371 371 371
2 Operations & Maintenance $40.00 (40) (40) (40) (40) (40) (40) (40) (40) (40) (40)
3 Depreciation 2.50% (73) (73) (73) (73) (73) (73) (73) (73) (73) (73)
4 Franchise Tax 2.30% 9) 9) 9) 9) 9) 9) 9) 9) 9) 9)
4 Property Tax 1.50% (44) (42) (41) (40) (39) (38) (37) (36) (35) (34)
5 Interest Expense 6.33% (92) (86) (81) (77) (73) (69) (66) (62) (59) (55)
6 Net Income Before Tax 115 121 127 133 138 143 147 152 157 161
7 Income Tax 39.94% 46 48 51 53 55 57 59 61 63 64
8 Net Available to Common 69 73 76 80 83 86 88 91 94 97
Balance Sheet Year 1 Year 2 Year 3 Year 4 Year § Year 6 Year 7 Year 8 Year 9 Year 10
Assets
9 Gross Plant 2,900 2,900 2,900 2,900 2,900 2,900 2,900 2,900 2,900 2,900
10 Accumulated Depreciation 73 145 218 290 363 435 508 580 653 725
1 Net Plant 2,828 2,755 2,683 2,610 2,538 2,465 2,393 2,320 2,248 2,175
12 Total Assets 2,828 2,755 2,683 2,610 2,538 2,465 2,393 2,320 2,248 2,175
Liabilities and Equity
Common Equity 1,399 1,322 1,251 1,185 1,123 1,065 1,009 953 897 841
14 Long Term Debt 1,399 1,322 1,251 1,185 1,123 1,065 1,009 953 897 841
15 Deferred Taxes 29 110 180 240 292 335 374 414 453 492
16 Total Liabilities and Equity 2,828 2,755 2,683 2,610 2,538 2,465 2,393 2,320 2,248 2,175
Cash Flow Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Operating Activities
1 NetIncome 69 73 76 80 83 86 88 91 94 97
2 Depreciation 73 73 73 73 73 73 73 73 73 73
3 Deferred Taxes 29 81 70 60 51 43 39 39 39 39
4 Cash Provided by Operating Activities 170 226 219 212 207 201 200 203 206 209
Investing Activities
5 Project (2,900) 0 0 0 0 0 0 0 0 0
6 Cash Used in Investing Activities (2,900) 0 0 0 0 0 0 0 0 0
Financing Activities
7 Common Stock Issued 1,450 0 0 0 0 0 0 0 0 0
8 Long Term Debt Issued 1,450 0 0 0 0 0 0 0 0 0
9 Long Term Debt Retired (51) (77) (71) (66) (62) (58) (56) (56) (56) (56)
10 Common Stock Dividends (120) (150) (148) (146) (145) (144) (144) (147) (150) (153)
1 Cash Provided by Financing Activities 2,730 (226) (219) (212) (207) (201) (200) (203) (206) (209)

12 Net Cash Flow 0 (0) 0 0 0 0 0 0 0 0
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Project Name: 5234-E190117 - NW Natural Safety Communications
Location: Eugene, OR
Date: 10/30/19
Segment: Group 5

All right, [[INAUDIBLE] but everybody else can come this way. Make sure
your cell phones are off or on silent and go ahead and find a spot at the table.

Hi there.

Hi.

Welcome.

Howdy.

Howdy, how are you? Fair to middling?

I feel all right. As well as can be expected.

As well as can be expected.

Yes, there you go.

Excellent. All right, still missing a couple people.

First you all want to check and make sure your pads are legal. If anybody has an
illegal pad report that to the front.

That's right, yes. Make sure to do that. Actually, as you're all getting situated,
if you could be sure to put your name tags out. Face them towards me, that
would be great. And we lost somebody.

You've got two more out there.

All right. Welcome everybody, nice to have you all here. My colleague is going
to be kind of jumping in and out just a little bit at the beginning just to make
sure our video and the recording and all is working properly but in the
meantime let me give you an overview of what we're all up to today. As you
probably figured out, I'm going to be the moderator. My name is Rob and we
are going to be talking about energy and energy sources tonight. Now, having

WWW.consumeropinionservices.com
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said all that, I want you to know, I'm not actually an employee of the
sponsoring organization. I am an employee of an independent market research
firm. And I go to the trouble of telling you that just so that you know I have no
stake in the outcome of this research. So, if there's something that we talk
about today that you love, that's great. And if there's something that we talk
about that you hate, that's great. Basically, what I'm really trying to say is, I'm
really just looking for you to give me your candid, honest opinions on the
topics of today. Now, obviously, we're doing this in a group setting and we're
doing that on purpose. And that is, we want to hear from everybody so nobody
gets to sit here silently kind of nodding and agreeing and what have you. I
expect to hear from everybody along the way. That said, I don't want you to
think that I'm expecting you to come to consensus at any point. So, if you
happen to all agree about something, that's terrific, but more than likely
there'll be some things that there's some disagreement on. And I don't want
you to be sitting there thinking, I don't know what these people are thinking,
what kind of planet are they on? I want you to speak up in those situations
because if you feel that way, more than likely there are people in the
population that feel that way as well and that's what you're representing here.
You are representing this larger population so we can get a better sense of how
people think and feel about the topics of the day. OK? A couple other things
about participating, I absolutely want to be sure that I hear from everybody,
and that also means that I'm hoping that you will all be good sharing partners.
So, that means I'm hoping that you'll jump in and do your part but you also
won't dominate. You'll let other people have a chance to kind of have their say
as well. It'd be great if when we have conversations we do one at a time.
Sometimes people get so excited they're doing all these side conversations and
it drives me nuts because I'm sure there's great stuff being communicated and
I can't hear it all. And that, obviously, defeats the whole purpose. We want to
be sure that we're getting all the nuggets of great information that you have to
share with us. OK? A couple last things, just want to let you know we are in
fact recording. I'm sure you figured this out. I also have a couple colleagues in
the neighboring room that are watching, taking notes, that kind of thing. But I
want to assure you that we're going to be maintaining your confidentiality, all
this is being used for internal analysis purposes only. So, if you were hoping
that this was going to be your breakout moment on YouTube you're going to
be sorely disappointed. But maybe next time, you never know. All right, so
without further ado, I think we've covered all we need to so what I'd like to do
now is just kind of get to know each one of you a little bit better. So, what I've
done is put a little handy, dandy cheat sheet up here for you to look at. Love to
have you go around, just give us your name, tell us your occupation, or former
occupation, or whatever it is you do when you're not coming to focus groups
like this one. And then, if you could tell us what kind of energy sources you
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have in your home today, whether it's electricity, gas, both, oil, rubbing two
sticks together, whatever it might be. And then, has that changed at all since
when you first moved in the home. Have you changed anything about it? Gone
all gas, gone all electric, something in between. All right? Peter, would you
mind starting us off?

[00:05:41]

Sure, my name is Peter, I work in a retirement community as the activities
coordinator. A lot of fun, a lot of heartache. My home energy sources were
ceiling electric and we got rid of that for natural gas some years ago. And driving
my bicycle to work somebody decided to hit me so now we have a solar panel set

on top of the house as well. That goes directly into the city stream so you folks
are buying our power, thank you very much. But it's just gas heat and solar.

Solar is heat or just a source of electricity?

No, just a source of electricity. It goes right back into the grid. And we've lived in
that house for 20 some odd years, the house was built back in 1967 or so hence
the popcorn ceiling and the electric in the ceiling.

All right, great to have you here. Darren?

My name is Darren, I work as a park specialist for Lincoln which is the park
district in Springfield. I've lived in my home for five years now and we have
natural gas furnace heating. We also use some electricity, we have electricity as
well so we have some space heaters and stuff for some zonal heating. And we
have a wood burning fireplace.

All right.

It's just most of the heat goes out through the roof, it's more for ambiance than
anything else.

And that's been pretty much consistent the whole time you've been there?
It's been consistent since we moved in.
All right, great.

Thought about a gas stove but haven't gotten there yet.
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All right, great to have you here. Deb?

We just moved six months ago so our new house has gas heat and regular
electric. Our prior home of 25 years had solar panels for hot water, but other than
that it was also gas furnace.

But now hot water is through gas?

Right.

All right, great. Nice to have you here. Adrean?

I'm Adrean, I'm a gardener. I have a house that is heated both with natural gas as
well as electric. The house was built in two separate phases so the back of the
house has electric and the front of the house has a gas heated water heater. And
the water heater heats coils which go around the roof of the house so it's really
inefficient. Other than that, there's also a place for burning wood like a fireplace
but it's very much just decorational and we don't use it anymore.

All right, nice to have you here. Sara?

Hi, I'm Sara. I'm a middle school teacher and we've lived in our house for about
five or six months. And we have electric heat but then we have a gas water
heater and we have a gas fireplace. And our hope is eventually to have gas stove
and we put a propane stove on the back porch too.

So, electric stove currently?

Yes, but we would like to replace it with gas when we're able.

[00:08:48]

Great, thanks for being here. Jeff?

My name's Jeff. I've lived in my current house about ten years I'd say, a little over
ten years. When we moved in it was all electric, electric heat pump. I'd say about
four years ago we got a gas furnace, everything else was electric but the heating

is all gas furnace at this point. I'm a financial planner, by the way.

Great, nice to have you here. Katie?
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My name is Katie and I work at the military charter school in the special
education department. I'm kind of a - that doesn't matter. We use gas appliances,
the stove and fireplace, and then we have forced air throughout for - so
electricity for the - we have this really cool system, it's called Nest, I don't know
if you guys have heard of it. I'm still learning it.

The thermostat?

Mm-hmm.

The Nest intelligent, smart thermostat?

Yes, it's supposed to be really intelligent but I don't know.

Is it gas furnace or electric furnace controlled by the -

Electric. We just have gas fireplace and a gas stove.

All right, great. Nice to have you here. And last but not least, Paul?
I'm Paul. I'm retired.

What did you do before you retired?

My education was in geography so I worked in mostly cartography and
geographic systems analysis and some surveying. I've lived in my present home
for about 22 years and it has a gas furnace which it had when I moved in except
I've upgraded to a more efficient furnace but it's still gas heat for the house. 1
have electric space heaters that I use when I don't want to heat the whole house, I
can just heat one room with some kind of electric heater. I have an on demand
gas water heater that I put in and I have a gas range. I converted those both to
gas from electricity during the early part of the 22 years.

Great. What a great group. Very diverse and lots of great experiences here that
I'm sure we're going to be able to tap into, that sounds great. The first activity
we're going to kick off today is something called word association. And what
that is I'm going to put up a word or a phrase and I just want you to just shout
out for me whatever comes to mind. OK? So, let us begin. What of you think of
when you think of clean energy?
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Solar.

Solar.

Wind.

Wind.

Wind.

Green.

Hydro.

I'm sorry Deb, green first?
Green.

Green. Hydro.

Earth friendly.

Earth friendly.

Zero carbon.

Zero carbon? Is that what I heard?
[00:11:54]

Yes.

OK, zero carbon.
Renewable.

Wave energy.

OK, anything else?
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What about the, what is it called, where you pump - you extract heat out of the
earth?

Geothermal.

Geothermal.

Geothermal.

Hydrogen engines.

Hydrogen, OK. You're thinking of a car?
Yes.

So, hydrogen car maybe?

Yes.

OK. Is that good?

Volcanic in Iceland, what Iceland does where they extract - where they use the
volcanic activity to create steam.

I think that's the geothermal, isn't it?

No, it's something different but in principle you're right, yes. Nevermind, scrub
that.

That's all right, we'll throw volcanic in. That sounds impressive. Let's keep on
going. How about electricity. What comes to mind when you think electricity?

Electrons.
Electrons.
Science teacher.
Heat.

Spoken like a teacher.
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Are you positive?

I'm absolutely positive.
What else?

Tesla.

Tesla.

Tesla, nice.

Renewable.
Renewable.

Current.

Thermal generation.

Right now it's black out.

I heard current. I heard - what was the other one?

Thermal generation.
Thermal.

Unsightly when you look at all the -

Let me just catch up. I heard, what was it? Blackout.

Yes, blackout.

Expensive.
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You guys keep getting ahead of me. Then what was yours?

Unsightly.
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Unsightly. And then what, I'm sorry, what was the -
Expensive.

Expensive. Sorry, I just can write as fast as you guys coming up with ideas.
That shows how creative you are. What else?

Public owned utilities.

Public owned utilities.

Dangerous.

Dangerous.

It cause those fires in California.

I would add clean. Like an electric motor versus a combustion engine.
And we had all those transformers explode in the snow. Sorry.

I think we got that with dangerous. Let's keep on going. How about natural
gas? What do you think of with natural gas?

Fracking.

Fracking. What else?

[00:14:57]

Better for cooking.

Really? I hate it.

We could argue that one.

I'm so over it.

A pain to install. I installed my own.

I just think of it as a heat source.
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I like that it's on demand. The fireplace is so wonderful.
That's true.
Is it specific to the fireplace or are you thinking about it just in general?

That's what it does at my house. The water heater is great too, the water is really
hot, but the fireplace is just like, push the buttons, boom, fire. It's wonderful.

I love the idea of building it.

Non-renewable.

It also is dangerous.

Yes.

And when you think dangerous, in what sense? Explosion.
Fire and explosion.

The carbon monoxide.

So like a leak?

Yes, when it leaks or if you leave your stove on. There's just - like electricity, it's
normally quite [INAUDIBLE] once in a while it becomes dangerous.

Cleaner than coal.
Cleaner than coal. Yes, by far.
Smells like rotten eggs.

Leading source. Isn't it a leading source of power now that they've shut down all
the coal fire generators?

It is a source of - so a coal replacement?

Yes.
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That is correct. OK, I think that's a - unless there's one more.
There's a lot of natural gas in Venezuela.
OK, so you're thinking Venezuela. All right, I think that's a great list. You guys
are rocking and rolling. That's great. That's pretty encouraging. So, that will be
good and get us going for this next topic which touches on some of the
elements that you talked about and that is, as you think about your energy
sources, either ones that you consciously went out and installed, or changed, or
accepted, or have just maintained through the years. You haven't changed it
but you've made a conscious decision to stay with that electricity or stay with
that natural gas. What were the important factors that you considered that
caused you to make that decision? What were the factors to make you choose
what you've got now, the important ones?
Cost.
Cost, meaning, cost of what?
[00:17:57]
The cost of heating water or a range. Electricity versus gas.
So, the operating cost?
Yes, the actual cost.
Not the equipment cost?
Correct, the consumable energy source.
What else besides cost is a big factor?
Investment in the house, as in -
As in the infrastructure?

Yes.

So, whether you - so, tell me more.
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So, we spend $4000 for the actual furnace and I did the installation and all, I'll
never do that again, never. Laying all the pipes and all the airflow, but down the
road, when the house gets sold, would it see better having all these little wires in
the ceiling or would it sell with the furnace?

So, investment, it's really more, kind of, return on investment?

Yes.

Really? OK, return on investment. OK, what else? What are the other key
factors that have made you decide to either choose something different or - for
example, Jeff, when you made that decision to change, what was the important
factor?

I'm from Colorado originally so it was all warm forced air heat, natural gas heat
for the most part there. And heat pumps here, it just blew my mind that the air
temperature coming out of your vent was pretty much half a degree warmer
than the room temperature. So I wanted actually warm air which a natural gas
furnace gives me actual warm air coming out of the vent that I can - heats up
fast.

So, fast heat was a key issue?

And actual warmth coming out of your vent as opposed to just barely noticeable.
And that's why I chose to change my range from electric to gas was because it's
instant heat and instant off. You turn it off, the heat's gone. With electric you turn
it off and it gradually cools off over the next half an hour.

So that's very specific, the gas, the instant on and off.

And to range specifically, to cooking.

So, a gas range, OK.

I didn't choose mine because it was in the house when we got it but having had a
wide range of ceiling heat, this heat, that, I definitely would go with what I have

now which is the gas.

Forced air.
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Yes, because it's instant, it's convenient.
How is it convenient? Tell me how it's convenient.

Because it's quicker and you don't have to wait for a burner. You can literally
come home from work and turn it on, or wake up in the morning and turn it on
and you get instant results. It's consistent so you're not going from zero to 60.
Ceiling heat, that kind of thing is very, like I said, zero to 60. It's either freezing
or smoldering.

You're saying that - and this is, you're describing, just so I'm clear, you're
describing gas or -

I'm saying, yes, because I've had the other things I've had the feeling he and the
floor vents, all of that, baseboard heaters, all of that electricity when insane. It's
more reliable, predictable.

[00:21:12]
You said reliable. Tell me what that means? How is it more reliable?

Maybe that's not the right word, but I know - Like this morning, it was - We
turn it off at night. We have the SECO feature, and it gets freezing by morning,. I
know that I can run downstairs, turn it on, and it's going to be warm. I don't
have to [CROSSTALK]

That quick response again. It's an interesting word, and I just want to throw
that out there. What about reliability? Is reliability a key factor in choosing
your energy source?

I think so because of power outages. That's one thing when we had all those
snow storms and we had power outages. I have a natural gas hot water heater
and we have a fireplace. We had to never leave our home. We just cuddled
around the fireplace and took hot showers. It was great. The fact that in our
house, for some reason, it's on in other blocks. Our neighbors in front of us, all
have power. That's happened a couple of times where I think we were the only
ones on the block without power.

Even though the power is out, you've got some other things you can use and
still get by.
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I guess I'm thinking, I mean, it could be gas, or electric, but having forced air
gives me much more of an even comfort in the house. Rather than having just
one corner heating up and the rest of the room be cold. I'm enjoying being able to
get up in the morning and just go downstairs and feel like it's going to be
freezing down there even though we had the heater upstairs on. Which would
happen if I had ceiling heat, or any kind of radiant heat.

Yes.
I'm sorry. What were you going to say?

I was just going to say I currently have ceiling heat in a couple of rooms, and I
hate it. Because you can't figure out how hot it's going to be until it's too hot.

Let me switch, and just talk about - Let's pull apart natural gas and electricity,
and zoom in on each one, and talk a little bit about the pros and cons as you
see them. It sounds like most of you have both, so it will be really interesting
to hear what you see as the pros and cons. Let's start with natural gas. What do
you see as the key advantages of using natural gas?

When we moved into our house we changed out an older gas furnace, and I
deliberated between getting a new electric one, or a gas one. Honestly, I believe,
electric is better in the sense that the electricity is renewable. It can come from
sources from the sun. It can come from all over. Where with the gas, once it's
used, it's used. Basically, I was convinced, I guess, by the dealer that the gas
would be that much cheaper to run, and that this furnace was going to be such
high efficiency, that it really wasn't going to make a big difference. Because I
wasn't going to be using tons of gas in order to [CROSSTALK]

[00:24:25]

It was going to be more efficient than the electric furnace?

Cost wise.

Yes, cost wise.

The efficiency of the furnace, if I got a brand new electric or a brand new gas,

probably would be about the same. But I was able to be swayed that I was going
to be getting something that really wasn't ideal. I think using electricity, in terms

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a
Page 15 of 319

05 5234_Escalent_ NWN_DAY_3_10_30 Group 5 - Eugene 15
CuUB/107

Jenks/15

of forced air, is better for the environment, but because I was getting such a high
efficiency unit that I really wasn't damaging the environment, basically.

The first word that occurred to me was cost. In our area, we have very
inexpensive electricity compared to national averages. But even then, running a
gas furnace through the winter costs a lot less than running an electric furnace.

I realize that we did touch on some of the benefits just in our previous
conversation. Anything else comes to mind in terms of advantages? We heard
about fast, and instant [CROSSTALK]

We talked about, briefly, about reliability. The delivery systems, gas delivery
systems, are generally more reliable than electrical because a storm won't knock
out the gas line. I've only in my life experienced one time when the gas went out.
I've experienced numerous times when the electricity went out. Not in my house,
it didn't, my neighbor, or somebody else, though. Wires running through the air
are just vulnerable compared to pipes in the ground.

That makes sense. How about disadvantages? What do you see as
disadvantages of natural gas?

Carbon monoxide poisoning.
Yes, that was what I was going to say. It's scary.
Carbon monoxide poisoning.

I mean, that's what they do in the movies. It's almost like, "Well, I'm mad at you,
so I'll turn the gas on."

Are you talking about explosions, or are you - When you say movies, I think
about things blowing up like Jason Bourne.

In movies, it's explosions, but in real life it's if you forget to turn - If I put the fire
out, but I didn't turn the thing and the pilot's not light, then it's slowly going to
poison the family. Or you hear about people that are suffering carbon monoxide
poisoning from a leak that they didn't know they had, and they start acting really
weird, and doing strange things. They don't know that they're being
[CROSSTALK]
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It really is the carbon monoxide you're worried about not the potential
[CROSSTALK]

I don't really think it's going to explode. I'm more concerned that there will be a
leak and I won't smell it.

What about those rotten eggs? You're not going to smell the rotten eggs?
You'll get acclimated.

If you're a sound sleeper, you may not.

Other disadvantages [CROSSTALK]

One of the disadvantages when it comes to cost is when you have electricity and
natural gas, you pay that delivery just having the gas. In the summertime, my
hot water heater is natural gas, but just a hot water heater in the furnace. When
you have both, you're paying that delivery fee. The natural gas itself is cheap, but
having the service hooked up. That fee that you incur the month you don't have
a heater [CROSSTALK]

[00:27:28]

Even if you're not using the gas?

Yes, whether you're using it, or not. It turns it into - I don't know if it would be
better just to be on all electric. How that would balance out over the course of
time because it doesn't get super cold here so you don't [CROSSTALK]

In theory, I think yes. Again, just to be sure that I'm following you. It would
seem like if you're not using a lot of energy for one, wouldn't you not use a lot
of energy for the other. You'd still - I guess I'm not understanding what you're
paying for. If you're not using gas, during the summer months, [CROSSTALK]
You're paying the additional fee just to have it there.

It's a base cost.

Yes, base cost. It's not the cost per [CROSSTALK]

Your bill has some base [CROSSTALK]
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Some delivery fees.
There's a delivery fee on your bill.
[INAUDIBLE] which is [CROSSTALK]
But you're still using it for hot water?
What I'm saying is, if I didn't have any natural gas whatsoever. You take away
that delivery fee and apply it to your electric bill. How does that balance out? I
haven't done the math. [CROSSTALK] if I put in to pipe the gas for a dryer, and
stuff. It just doesn't work out to be cost effective.
Any other disadvantages with natural gas?
For me, I feel concerned when I'm driving my car and I have to buy gasoline that
I support wars, basically, buying gasoline. For natural gas, since I'm aware of
Venezuela, I feel concerned that it's a natural resource and by using that I could
potentially be supporting resource wars, and stuff, that negatively affect others

around the world. [CROSSTALK]

If you're using a natural resource that's coming from maybe some troubled
parts of the world.

All though, US is a natural gas export.

Good to know. That's it all fracked.

For your comfort.

Is it all fracked? I didn't know [CROSSTALK]
Probably, a lot of it, I don't know how much of it.

It is unfortunate the damage that we're doing to the environment in obtaining the
gas by fracking all over [CROSSTALK]

Fracking is awful.

Is that a disadvantage of the natural gas?
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Yes, I guess so. It has an environmental impact, but interestingly enough most of
the electricity is produced by burning gas. You're supporting the mining of gas
whether you're burning it yourself, or using electricity from a gas fired power
plant.

Is that something that you folks recognize? Do you realize how your electricity
is getting generated?

No.

No. But you were trying - I know for a while they put up a certain amount
towards green energy. It used to be that you could pay extra, and you'd know it
was coming from green energy. They don't offer that anymore, and I think
maybe because they have so many people contributing to that.

You're in a unique area where I think you do have more green sources coming.
You've got hydro. You've got some other things going on in Eugene. But to
Paul's point overall, when you look at the country as a whole, much of the
electricity is being generated by natural gas.

[00:30:32]

Eugene water and electric board, and South both get most of their power from
the Bonneville Power Authority which is all comes from hydro. It's all dams. The
second largest source is from gas fired plants. The last is coal. I think there's still
an operating coal plant at Boardman that we might get some power from that
through the grid. They also have - EWEB has invested in solar plants and wind
energy, so there's some of that. But it's a small part of the mix.

Let's switch gears. I'm sorry.

I want to say I think the fracking is something that's not, I don't know, advertised
as much. But there's all sorts of reports of places that have never had earthquakes
but they've had fracking, and were totally undermining the security of the area.
People are suddenly experiencing earthquakes just because we've gone in there

and fracked into the substructure.

Destroying the water tables too.
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Let's switch gears. Let's now talk about electricity. What do you see as the
advantages of electricity?

You can transport it quickly. It wouldn't [INAUDIBLE] your power plant and
500 miles away. We had an accident right outside our community last week. The
transmission line went down. We had no power in the retirement community
where I work. What they ended up doing is they ended up re-routing power
from a different source, and we were up and running within 45 minutes. I guess
everybody in the community was still out for quite a while. But they, because it's
a vulnerable population, they were able to re-route really quickly. It's an
advantage.

Other advantages that we're going to see?

I feel like it's safer. I feel [CROSSTALK]

Safer. Tell me how it's safer.

It's just I think the risks are less inside your home then the [CROSSTALK]

What kinds of risks are you thinking of?

We were talking about before the risk of the gas leaks and those things.

Do you worry about electrocution?

I don't actually. I never have.

Sue.

The infrastructure is already there. We're going to change, at some point, to a gas
stove. I didn't have to make - I didn't have to be I hope we can get an electric
stove, or I hope we can get electric outlets in our house. Every house I looked at
had electricity. It's already [CROSSTALK]

It's plug and play.

Yes. It's ready to go.

Gas isn't universally available to send. Not every street has gas piping down.
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How about electric disadvantages?

I want to add to the advantages. That it's more easily tractable than gas. I could
look at my meter and say, "Woe. Something is spinning off-kilter. There must be
a problem somewhere.", or, "Gee, I'm using up a whole lot. Let me see what
happens if I try to - " It's something I can[ CROSSTALK]

[00:33:33]

You can't look at a gas meter?

I don't think so. Actually, I don't even know, and I wouldn't know how to look at
it. But [CROSSTALK]

If you look you can see it. You can see it.

But it's underground in most cases. No, it's not necessarily underground
[CROSSTALK]

No, it's not. It's on the side of the house.
You're right. It's on the side of the house.
It just feels like the electric is easier to get a gage on it.

Because it's always moving. The gas, it only starts moving when you start using
it. The natural gas starts flowing then.

An advantage of electricity is that it's [INAUDIBLE] AC to DC, DC to AC. It's so
versatile. You can light your house with it as well as heat with it, so on and so

forth. It's a really versatile energy.

I'm going force you to go into disadvantages though. What disadvantages are
there?

Of electricity?

Yes.
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I feel it's always been super expensive in the homes that I've had. I've always had
EWEB, if I remember correctly. I feel that's always been my biggest expense with
that.

Any other disadvantages besides cost?

Depends on your neighborhood, but if you have trees, and snow, or wind. You
may be without power for an extended period.

You're susceptible to power outages. Any other disadvantages?

The landscaping, the trees have to get trimmed up around the power lines. I
know my neighbor gets pretty upset every time they come hack up his Maple
pretty good to keep from interfering with the power lines.

It's just unsightly with the power lines. It doesn't look very nice.

It's dangerous to children in terms of being accessible. Unless you're very careful,
it could be harmful.

I'm curious. Several of you have electric ranges, or stoves. Correct? Would you
ever consider changing from electric to natural gas for your cooking, or for
heating actually for that matter. For either one, would you ever consider doing
that, and why? Why would you consider doing it?

Me? I cook a lot. I'm really frustrated that I can't control the temperature on my
stove accurately. I just think I'd have better control over what temperature my
[CROSSTALK]

Better performance, that kind of thing, the control.

The instant heat factor. You don't have to wait for it to warm up. You don't have
to wait for it to cool down very long. The cool, it's there.

I'm actually excited to convert my electric range to gas when the opportunity
presents itself. When we bought the house, they put in a new, brand new, electric

range.

Why are you excited about switching?
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The heat source, we're very getting into cooking, and stuff. It's just a really better
type of cooking.

[00:36:36]

How is it better? Help me understand.

Just heating up pans. Heating up water. Just more things faster. Heats up
quicker. I find myself leaving the stove on quite frequently to when it's electric. I
feel like the flame can [CROSSTALK]

You know it's [CROSSTALK]

You can see it a lot more readily.

It's more variable. You can turn it down a tinge and know that -

Those of you that have electric that wouldn't consider, or don't think you'd
consider switching. Why wouldn't you? What would be the barrier?

It won't work in my house because I need a vent, and my kitchen is vaulted. It's
got too many particles in it.

It's required to vent that to have a vent to remove it for a gas range?

From what I understand, if you're using gas in an enclosed area, you need to
have something, some ventilation, you need to have.

There wasn't some aesthetically using way of doing the venting. Is that the
issue?

No. It has to be one of those restaurant big vents that come down with the hood
over the stove, and this big pipe going out. It wouldn't work.

How about the rest of you? Any other reasons that would -
We are setup for it. We can do it, and I'm very much in favor of it. Right now, my
primary issue is putting money into retirement and that's not - As much as we

use the stove, it's not a factor.

You've got other investments you'd like to make.
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Something to add to what you said, Paul, about having a gas range and the heat
goes off immediately. I've been told that you're best off with a gas range on top,
but that the oven be electric. Then, if you're baking, you turn off the oven, and
you're not using any power, but the heat stays on and continues keeping the food
warm. Then a mix is supposed to be the most efficient way.

That makes sense.

I don't know.

If anybody is going to buy one, just take that into consideration.

Let me ask you about a couple of different things, and just get your sense of
whether you think electricity, or natural gas, has the advantage. How about
cost of appliances? Is it cheaper to get electric appliances, or gas appliances?
I'd buy an electric.

Electric are cheaper.

Electric appliances. Do people agree?

Yes.

It's like Darren said. If the electric stove craps out then -

I'd have to take a serious look at it then. Until it burns out, I mean, it was a new
one not too long ago.

Interestingly, there was this mention earlier about efficiency. Which do you
think is more energy efficient? Do you have any sense of that?

I'd say gas because you have more control over it. You're not making it super-
hot, and then lowering it down, and super-hot.

[00:39:42]
One would have to compare the cost of producing electricity from gas, and

delivery systems. It requires so much analysis and mathematics, I don't approach
it. If you're using electricity, which is produced by burning gas. You're ultimately
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creating a market in burning gas and creating the same amount of carbon
dioxide, or emissions as if you were converting the gas directly. The efficiency of
it is - I'm not mathematical enough, or don't have enough data, to analyze it. I'm
always thinking about that because I burn gas and I like gas, but I don't know if I
burn electricity [CROSSTALK]

You bring up an interesting point, and I guess my question to the group is,
what is your sense of when electric utilities create electricity. Then they
transmit it to your home. Does a 100% of that electricity reach your home?

No.

I feel like in the system [CROSSTALK]

There's a loss somewhere?

Sure.

There is a loss of efficiency just in the [CROSSTALK]
Transmission.

Sending of the electricity down the line?

Sure. I would agree with Paul. Is that your name? I'm sorry. I'm trying to see. I
would agree that efficiency is more than just how much of it gets there. It's got to
take into a fact where it came from, and how much it costs to produce it, and
what the affect is. It would pretty - Just to say, "We might lose a little bit of the
electricity somewhere along the line." I don't know what that loss is, but I can't
imagine it's very much. We're pretty good. I would think our electric grid is
pretty good.

It's pretty significant when you see the alternative [INAUDIBLE]

Is it?

Even running from your house, if you have an out building, or a little apartment
in the back, and you run - It depends on the gage of the wire. You can lose 4 or
5% of voltage just in going, to say, 50 or a 100 feet depending on the gage of the

wire. They're running on large wires, and they run high voltages, which has less
loss than low voltages. They use transformers. They run high voltage all over the
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place with minimum loss. Then they drop the voltage down through
transformers near your house. So, there's less loss there. But there is loss in
transmission, electricity and gas and barring leaks, gas, 100 percent of the energy
that's put into there is delivered to the right points.

Let's keep on going here. I want to ask you, since you all have natural gas in
one form or another, if your natural gas were to go away tomorrow, would that
be a big deal?

Yes.

Why would it be a big deal?

Generally we haven't let our heat from about Halloween until about April and
then we turn it off, and then we just turn AC. But I'm just thinking winter
months. My wife? No heat. Hey, I don't have the wife. Well, I wouldn't be happy.
[00:42:50]

Give me your thoughts if it was to be shut off today.

If it was just shut off today, would that be like no big deal or would it be a
huge deal?

Wouldn't have any heat.

I don't -

Would be a big deal.

Your heat would - I mean, you're depending on it for heat?

Mm-hmm.

I wouldn't have hot water, which I'm kind of used to.

It would be a big deal in short.

I might also ask the group at large, Darrin brought up an interesting point and

I didn't have a chance to sort of ask everybody if they agree with it or not,
which was this idea of the fact that you have both electricity and natural gas.
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Do you see that as a benefit that you've got sort of, I don't know, the best way
to describe it, a fallback in case one goes out, you still have some sort of energy
source to kind of power -

When -
At least some of your stuff is that -? Do you see that as a benefit?
Yes.

As opposed to being single source and kind of reliant on a particular, one
energy source and if it goes out, your kind of out of luck?

Very much so.

When we switched to the gas furnace and we replaced the air conditioning in
and outside every HVAC guy, we had said if it was their money, they'd go the
hybrid route so they'd have both fuels available. Obviously, you got to pay for it.
But that's what they said.

I think the point is, is that my gas appliances are an alternative, but that there's
electricity no matter what. The question, if the question was if electricity went
away, what would I do? I'd be sunk. I wouldn't be able to light my house with
the gas. I wouldn't be able to do all sorts of stuff. But having the electricity is the
fallback. I could always get space heaters and I could always get, plug in water.
Whatever so gas is an add-on in a way, but it's not the main, it's not what runs
everything and I can use electricity to run everything.

It sounds like in your household though, natural gas plays a major role. If it
were to go away, your heat would be gone.

My heat would be gone. Absolutely.
Except warming heaters.

But without the natural gas, I can get space heaters. I won't fall apart. It's just not
good.

Which is another advantage of electricity as far as heat, is that electrical heat
devices can be moved around, whereas gas devices are fixed.
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It's true.

Let's switch gears a little bit now because I want to kind of focus now on the
energy and the environment a little bit. Let's start first at kind of a high level
and ask what do you see as being the greatest contributors to climate change

today? And particularly in a carbon emission. What are the greatest sources, as
you understand it of carbon emissions today?

[00:45:51]

Airplanes are huge.

Car transportation. [CROSSTALK]

I think transportation is the largest single source.
Cargo ships of course. Moving goods.

I think and I'm not -

Would you -? I'm sorry.

Cargo ships moving goods across the ocean. Correct.
Ships, cars, trucks.

Less of coal mines, and then power generation in China. That's their fuel of
choice.

Coal, what else?

Cows.

The US military is one of the biggest polluters.
Military. And you said cows?

Yes. I was going to agree with that.

You've got sort of cows' slash agriculture. Anything else that you can think of?
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Industrial.

An industry?

Industry.

First sitting in traffic for hours on end.

What energy sources do you feel like are playing a positive role when it comes
to climate change?

Wind.

And solar.

Wind, solar.

Hydro.

Hydro. Anything else?

The wave as much as it's developed. When and if they develop systems that are
truly efficient and profitable, economical, that'd be great. Ocean keeps going up
and down.

They have some systems where they are pumping water up into lakes in the - At
nighttime, nighttime the power is cheap and then during the day they let it down
to the generators and it is being used. It is not an unused science.

My question though on these is - First of all, why do you feel like these are
making a positive role? A positive contribution when it comes to climate
change?

They're making less -

Because they're not making a negative contribution.

They're making less negative.

Like this we already have sunlight. We already have wind; we already have
water or waves or what -

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 29 of 319
05 5234_Escalent_ NWN_DAY_3_10_30 Group 5 - Eugene 29
CuB/107

Jenks/29
Now does that mean that these guys are all perfect?
No.
Do they all do they have any negative aspect -?
Yes.
Lots of them.
What are some of the negatives?
Solar in the nighttime.
Solar, can't do it at nighttime.

Cost of the infrastructure. Some of them are very expensive to get it all up and
running.

I do know people that live their wind turbines, they're not happy about the -
Sound of the turbines.

And killing birds.

Or the appearance. Some people don't, are really disturbed by seeing them.
The appearance and the birds you said?

That's true.

Dams like changing the ecosystem of rivers.

What would you say that Germany has had now several days when the whole
country was ran on alternate forms of energy? I think a year ago when that

happened.

That's cool.
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Where does natural gas fit into the equation when it comes to the
environment? Do you feel like it's playing a positive role? Is it playing a
negative role? Is it playing something in between? What's your sense about?

[00:49:03]

In the environment? I think it's negative.

Tell me why.

Basically fracking. I think that fracking is destructive and irreversible.
You're concerned about that sort of up front -?

The source.

Mining of it, if you will. And the impacts, the environmental impacts it does
with that.

Yes. Irreversible.

And it's not renewable.

How about the rest of you? Positive, negative?

I agree with those. That those are the negatives. Those are the costs. I consider
gas as an interim of a better source than coal and some of the other things we've

used. But we're going to use it on the way to going into solar and wind and -

Why do you think of it as an interim? What? Tell explain your thinking on that
a little bit. How was it better? He said it was better than -

Better than coal.

And how is it better than coal?

Less carbon emissions by far per kilowatt hour released.
How do the rest of you feel about that?

I agree with that. It's on a, it's what we have now, but it's not permanent.
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It's - Go ahead.
Is there any chance that we'll ever use it all?
Yes.
Then what? There is that, maybe.
Do you feel like -? Was this discussion about an interim or sort of something
to kind of fill the gap when you go to some of these other sources? Does that
make sense to people or do you not buy that?
It makes sense.

Makes sense.

Or maybe that's how we should be using as an interim and not just using it till
it's.

Till it's gone?

Yes.

Something I feel like you should use it as long as there's other sources that are
worse than that. You want to get it, get rid of the bad players first. Like the coal
and - If  was to convert [[INAUDIBLE] versus natural gas stove, fireplace, the
natural gas is better for the environment to burn it over the wood. Would buy

that.

I don't think there's been any mention of nuclear power. Nuclear powers refuse
to - Have we mentioned nuclear?

Nobody mentioned nuclear. Do you consider that clean or not?
Scary?
Depends on how it's done. I think there's a lot of fear but.

It's another one of these things that has the tradeoffs. No doubt.
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Let's keep on going. I want to - On this issue of natural gas, I'm curious if
you've known that there are certain West coast cities that are mulling over the
idea of banning new construction using natural gas. And I guess I'm curious
about how you feel about that. Do you feel like that makes sense and you're
supportive of that? Or do you feel like it's local government kind of
overreaching or do you feel conflicted? Where do you come out on something
along those lines?

[00:52:18]
What are their reasons for it?

I think the thinking is generally along the lines of they're trying to do
something positive in the way of climate change. That's - What that means
then just to kind of finish the thought. What that means is then obviously
those new construction would have to use electricity. And then we've talked a
little bit about different sources of how electricity is generated so keep that in
your thinking as well. What do you think about that? Do you think, does it
make sense that they would be doing that or do you feel like that that's not,
doesn't make a lot of sense?

I think that if their goal is to help mitigate climate change that's totally
misguided. I don't think it makes any sense.

Especially if they saw the list that we have.
Explain to me why.

We would have to open up a discussion of what causes climate change. And so, 1
don't know. What I understand to be a really big influencer in terms of what's a
carbon sink is forests that are intact, like forest ecosystems being intact. And I
also understand that there is a weather modification, things that happen. And so
for example, if the Amazon rain forest is in drought, then it's like 50% less
efficient at sinking carbon, than it would be if it was not in drought. And so, for
me, I'm concerned about weather modification and diversion of rainfall from
forest ecosystems and so.

If I'm understanding you correctly, you're basically saying maybe the end goal

is, admirable, but they're going about it wrong, that they're not going after the
big ticket item in your view?
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That's right.

How about the rest of you? You don't have to raise your hand. Just check. Just
like go -

I actually, I like the idea because as I said, when I had the option of electric
versus gas for my furnace it was a little easy to be swayed by, but you know a
gas is going to be so much cheaper and you've got this really super-efficient
system and electricity is just going to cost like above. And so, it was a dilemma
and I think like I'd much rather be in a situation where like, we know that gas is
a problem gas is non-renewable, the fracking is destroying the infrastructure of
our country. And so, we're just not even offering you that option. And then if it's
going to cost me more, that would've been my only option. So, there I go. It's like
I kind of thinking when I first heard about it, I thought, good. That makes it
easier for people.

How about the rest of you?

At some point we're going to have to get away from gas, right? For vehicles
we're going to have to get away and everybody's going to drive electric vehicles.

Gasoline you mean.

Gasoline, yes. The brand-new vehicles are going to be the electric vehicle. The
brand-new houses are going to be the ones without gas. Like you have to start
converting. You don't want to like start taking people's natural and gas away like
you take my natural gas away, I'm going to be upset, but if I don't have natural
gas to begin with, you can't take it away. So, at some point there has to be a
conversion process to get away from these, climate change, we try to prevent
climate change. We're going to have to make the conversion and the conversion
has to happen on the brand-new stuff.

[00:55:46]

I see that. And I guess my question for you guys is, in a lot of cases, in these
municipalities where they're considering doing it, they're thinking about
doing it on individuals and on businesses, but they're basically saying that the
electric utilities can source their electricity from natural gas. They're basically
creating electricity out of natural gas and forcing people then to get the
electricity, which is sourced from natural gas, but not being able to get the
natural gas directly.
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But that's the current situation. And the hope is, is that the electricity is going to
be more and more available through wind power and solar and all of that.

That's true.

With that in mind, looking towards the future, if they're building communities
and saying everything is here is electric and we're working on trying to rid
ourselves of the gas being the source of it, that's OK. Because electricity and the
other sources is renewable. There's clearly a movement that way and it may not
be going fast enough, but it's not [CROSSTALK]

How do the rest of you feel about that?

To be a fly in the ointment there, I think you see something along the lines of
indemnity syndrome, not in my backyard because you don't see the power plant
that's 400 miles away that's polluting like crazy, using coal, using gas, using
whatever. But it's nice and clean in my house over here. But the thing is, is that
aren't you still, until we get the solar, until we get the wind power, up to even
par with those power generation plants, you're still going to be creating. Now the
nice thing is you have filtration systems on a place that produces the power as
opposed to you know -

My furnace.

My furnace. Yes, exactly. That's a good thing. But still, you're still aren't we not
still producing a significant amount of pollution, even though I don't see it
because it's over the hills.

I don't know if the point, I buy it, I don't see it but I think the goal is to break
away from those places. At least there's an option, at least we're working
towards freeing ourselves from being dependent on gas for it.

And that's great. I'm just saying in the short term -

In the short term yes.

We're still, it's over the horizon. You don't see it. I don't see the coal trains pulling
in and blah-blah-blah. But either -
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But even if we're looking at the future of building of the community, we have to
look at it the best-case scenario.

Any other thoughts about this sort of the pros or cons of local governments
doing these bans?

I think that local governments should be able to do whatever they can to try to
attack, to try to address climate change. And I am kind of embarrassed that I
didn't even connect fracking to the gas, but I should have, because I know
fracking is, and it makes me rethink the using gas because I'm very much
opposed to fracking and I think it's awful. And I think that, I think you're right.
Like our local EWEB is trying to get a lot of their electric from other sources. And
I think that maybe the first step would be no, not in new houses. And the second
step is to the electric companies have to figure out a better way too. I feel like you
have to start somewhere.

[00:59:19]

Fair enough. I want to switch gears now and run a concept by you called
renewable natural gas. Anybody heard of that?

No.
No.

I'm going to pass this out. Please take one, pass it along and then we'll leave
this and discuss it together. Renewable natural gas. Renewable natural gas is
produced from local organic materials like food and agricultural and forestry
wastewater or landfills. As these materials decompose, they produce methane
that methane can be captured, conditioned pipeline quality and deliver it in
the existing pipeline system to vehicles and homes and businesses where it
can be used in existing appliances and equipment. This provides a renewable
energy option for the natural gas system in the same way that wind and solar
are used to generate renewable electricity. In closing the loop on what would
otherwise be wasted gas, renewable natural gas can provide up to an 80%
carbon reduction benefit. What do we think about that?

They do it here in Eugene.

Sounds awesome.
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Short mountain. They what? Like in 800 homes? Something like that.

I don't know, there are pilot projects all over the place. I know a little tiny
community that's doing has a little tiny gas generator. It's a great system. It'd be
fantastic if we, like if when we put our trash out and our recycling, if we could
also put all our compostable set up so that the city's collected compostable is on a
massive scale and then put it all into a digestion system rather than short
mountain where you're putting chairs in garbage and steel and all that other
stuff.

What's that you're familiar with? It's called -?

The short mountain. It's a dump.

Short mountain.

It's a dump here in Eugene and on the -

Also known as a landfill. It's the dump.

It's the dump. And on the south side of that, they have, they laid plastic or
rubber sheets over the top of the whole thing and plumbed it and they're
sucking, for lack of a better word, the gasses out of there. Running in through
there, cleaners and filters and whatever else.

So, what do the rest of you think as you read this?

My first thought is like looking at the cows and thinking, are they going to like
put like 3000 cows into one, big industrial area and just like capture all the
methane and the cows aren't able to move. Like chickens are kind of kept in a
cage - [CROSSTALK]

They have to do that.

I don't know how - That, I have a question how they would [CROSSTALK] .
That's how -

Your question is how, how are they going to actually -?

Harness it.
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I have experience with that, trust me on that. They will take it in, pull it in.
They've got special machines and mechanical devices with which they can clean
the stalls out. These were the long, 100-foot-long stalls, and then they'd get
pulled right into tanks and then they get pumped open tanks and then they get
pumped into closing -

[01:02:24]

What I'm saying is, are these cows going to be kept in closed stalls?

No. It won't change the way in which the cattle -

It's just the manure, it's all they're after.

It's from the manure?

Yes. Because I know that cows burp is one of like the contributors towards
greenhouse.

Not at this point. [CROSSTALK]

Animals rights.

It's not a major contributor.

It's from the manure. That's fine.

And actually, I wonder if the CVD gene can do the same thing with this.

That's what this basically this - That's what this diagram is trying to show that
it's animal waste.

Animal waste.

Agricultural waste, it's food waste, it's all a biological exercise where methane
is sort of naturally produced.

But [[INAUDIBLE]

So my questioning is, what do the rest of you folks think about this concept?
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[CROSSTALK] I would be all for -
I'm sorry?
[ would be all for it. I think -

You're not going to have much push-back for somebody not wanting a natural
gas well on their landfill, so I'm -

I can't see any -
Do you, as consumers, do you think that this is a positive thing, do you?

Yes.

I think it's a positive thing for the environment. I think it's going to increase the
cost of your natural gas. I don't think that -

Why would it necessarily increase your natural gas cost?

Just because to get natural gas this way is going to be, just off the top of my head,
I don't - views on this isn't based on science or anything, is - it's going to be more
expensive to get the gas this way than get it -

Now, let me -

If anything, it would -

Let me ask you this, because I don't know, I'm not an expert, and I don't - as I
told you, I'm an independent market research guy, but we've been talking a lot
about fracking, right? So this wouldn't involve fracking. You wouldn't be
going off somewhere, you'd be going in your own local community,
presumably, to get your waste products. Does that seem like it would be more

expensive or not?

If anything, I think it would be less expensive because this is all things that are
readily available.

Initial development of the infrastructure would be expensive, but that's -
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Same with [INAUDIBLE]

A long term investment, and I think in the end, we don't have the data to do an
analysis, but I think in the end, it kind of - it might be more economical to
produce gas. The quantity producible is one question, I don't think all the
compostibles that we produce in Eugene with a lot of forest waste from the
surrounding logging operations and so on still probably wouldn't produce as
much gas as we're burning from Northwest Natural. But it would definitely put
a dent in it, I'd love to see it. I'd support that. If my gas bill were to go up, I'm
assuming the gas company would be the ones developing it but maybe not, they
might be opposed to it if they thought it was going to cut into their profits, but I
- if my gas bill went up by $5 a month for an investment in this infrastructure, I'd
say [CROSSTALK]

[01:05:27]

Would - how would you - does this change your impression of natural gas?
Does it make you feel less negative?

Yes.

If we're doing new development, why are we going to ban natural gas if we're
going to produce some of our own natural gas and then new development? Why
don't we have the community designed so that this is how it functions as part of
our energy source?

Better than -

We'll have to speak to those city planners, right?

If I'm hearing you right, you're basically saying go to these local governments
and say "Rather than ban conventional natural gas, instead -"

Supply some of your own in a more environmentally friendly way.

Encourage the utilities to actually invest in this technology and allow
renewable natural gas. Is that what I'm hearing you say?

Yes.
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My question relates to what Paul said, it's like what's the quantity? How much
would this produce in terms of -

It's a good question, I don't know, but the - but that is the question is
regardless of the quantity, is it a positive thing? And my question for you is if
a - if your utility, let's call it Northwest Natural, if they started to offer this,
how would that affect how the - how you look at them as an organization?
What - how would you characterize them as an organization if they were to
offer something like this?

It's how, when EWEB started offering a chance to pay a little bit more but have X
amount from renewable resources, I was happy to pay the extra whatever, five,
$10 a month and feel like I'm doing my part, they're doing their part, and it feels
better, so if Northwest Natural would do this, I'd be thrilled.

If they're making a serious investment in the infrastructure and not just window
dressing or public relations, I would totally love it. It would change the image of
the company.

How would you think about the company differently? What - and I guess
that's what I'm trying to ask is how would you, if you were - if they were to go
full force into something like this, how would you describe them as a
company then?

Earth-friendly.

Forward-thinking.

Earth-friendly?

Forward-thinking.

Smart.

Forward-thinking?

Yes.

A positive player in environmental issues.

Positive player?
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Solutions-oriented.

But as long as they don't - it's only if they really meant it, going back to that
window dressing.

Of course. You got to put your money where your mouth is. Let's keep on
going, I have another concept here I want to run by you. Take one, pass it
along.

What [INAUDIBLE]
This one is called -
I know, right?

Renewable Hydrogen. Power to gas is a process that captures surplus wind
and solar energy and converts it to renewable natural gas or hydrogen through
electrolysis. This renewable energy can be stored and then blended into our
pipeline system to one day serve homes, businesses and vehicles. Let me go a
little bit further and try to explain this because I know there's chemistry on
this page and it's not as clear. There's a couple things here that aren't explicitly
stated. When it talks about surplus wind and solar energy, what they're trying
to get at is that oftentimes, wind and solar, as we've indicated, solar's during
the day, and that's not always when there's peak demand for the electricity, or
wind that may be generating, they may be out of phase, I guess is what I'm
trying to say, so there may be times where you're generating energy from wind
or solar but you don't have the demand to take it up. So that's the context that
they're talking about. What they're saying is what if you had that and instead
of just having it go to waste, you could then use it to split apart what they're
showing here in the middle of the page, splitting apart water molecules so that
you've split them into hydrogen and you could do one of two things? You can
either use the hydrogen along the lines of what somebody was using - talking
about before, you can power an automobile but you can also use it as an
energy source, you can burn it as a source and the output is basically water. Or
the other alternative you can do is you can take - you can extract carbon
dioxide, that's what that CO2 is, you can extract carbon dioxide from the
atmosphere, combine it with the hydrogen, and that will create methane. Why
would you want to do that? Because conceivably, you would be able to then
store that gas for weeks or months until it was used as opposed to the wind or
solar energy not being used and disappearing for good. Does that make sense?
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[01:10:29]
Yes.
That's the concept. It's got - I'm sure it has its pros and cons, but I wanted to
kind of explain it a little bit further so you got a little better sense of the
concept. What do we think about that?
Takes a lot of energy to make that.

Tell me more about -

To do that splitting. It's not - it takes quite a bit of energy to split the atoms or the
molecules, so that's a negative.

Electrolysis process.

Yes, thank you.

It's very, very energy inefficient. So you put -

Now -

Four BTUs of energy into it and get two out.

Here's - I'm playing devil's advocate.

That's not a scientific fact, but -

But it doesn't seem -

Let me play devil's advocate here, because let's just say that that's a fact, but
let's say that you're using energy that would go away because you can't store it
in -

In batteries.

In large batteries because those kind of large batteries do not exist today to
store for more than a few hours. If you had the option of an inefficient process
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but it still retains some of the energy or not being able to retain the energy,
that's I guess sort of the question.

Would it eventually - what's that word?
The science -

Hold on.

Gets better.

Let me think about this. Make sense eventually because of you're using this
much but you're saving this much?

There's no economy of scale if that's what you're thinking of, as you scale it up,
you still have the energy inefficiency of electrolysis. But you're right, if - and I'm
not saying you're right, but your hypothesis, if you're using energy that is
available, just like EWEB has a project that Peter referred to earlier where you
take surplus energy and put it into pumps and you pump water from one
reservoir into a higher reservoir, then at peak demands, you drain that to
turbines, so there are systems that - it's a - what you're - they're - you're looking
at or hypothesizing is as a storage device, essentially, to store it.

I think that's maybe the easiest way to kind of think about it.

It's -

It's a - it's kind of a storing energy that would otherwise be lost.

If you have the power to burn, if it - then you can do the electrolysis.

It - the word surplus, this is renewable energy. You were talking about surplus
hydro, I guess up here somewhere, surplus.

This -

The word - this all hinges on the word surplus, if there were to be surplus
energy.

And you're absolutely right and that's the whole argument is if you have - and
again, I'm not an expert, but apparently there are situations today where solar
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and wind are generating electricity and they can't store it, that it's not being
demanded at that time and they're not storing it, so it's -

And you're doing a lot of renewables a long ways away from any population
centers, so you got a heck of a transmission barrier to overcome, and again -

[01:13:38]
So that's -

Offsite.

That's the issue, and I think you've also put your finger on an interesting
question, which is thinking about this as potentially a way to store energy that
might otherwise be lost. It's a storage thing, because the battery technology to
store it for months and years isn't there to kind of store it at scale. So this is
kind of converting it into a different type of energy. Now, there may be
reasons why that doesn't seem attractive to people, but I just am curious, I just
want to kind of explain what their concept it.

They're kind of doing it already. There are hydrogen vehicles and they are being
used. Japan has a - they do quite a bit of that, and so they are doing electrolysis
and they are storing the hydrogen in some manner. This is still an experimental
situation, but they've got - in Japan they've got probably a thousand cars
running around on hydrogen. I don't know the numbers, but -

What - tell me honestly how you - does this leave you confused, does it leave
it feeling like there's something that just doesn't feel right, or do you -

Yes.

I feel like there's -

It's -

Something skipped. Sorry.

It's something that I don't understand at all, and when I'look at it, I think "What's
involved in - " we've got excess energy and we're going to invest how much to

create a system that can convert that to gas versus investing in trying to find a
way to use that excess energy in a way -
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In a battery or something.
In a - in some sort of a battery or saying "We're going to send it to industrial use
during the day that needs a lot and at night, we can - " some way of we're going

to send it to LA because they need to light up more than we - whatever, but to
use the excess efficiently or create something that might mean - I just don't know

I understand.

How big a deal it is to create something that changes this.

I get it.

If -

Sarah?

I feel like there's this hydrogen and carbon, but that's going to be - it's going to
be carbon dioxide and it's going to be hydrogen gas, both of those are fairly
stable gases, just combine through methanation, but we don't know what
methanation is and I don't remember what it is, and so -

It's basically -

I feel like that's where -

Bringing together this carbon dioxide -

No.

And hydrogen to make it into methane.

[ under - I know that part, it's making methane gas and it's making oxygen, that
part I get, but the process in there, because you don't just put carbon dioxide and
hydrogen together and go "Good luck," so there's something that's happening,

and that's the part where I don't know what are we doing there, and so -

I get it.
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And so I'm wondering what are the side effects of that, what are the other
reactants, what else is going into that? It's not a - not that simple, so I feel like
this has been simplified and I can't - I don't feel like it's telling me the whole
story, so that's where I feel -

[01:16:48]
Fair enough. I'm sorry, Katie, do you have something?

It just feels really expensive and really - this may sound dumb, but if you go to
the store and you weren't planning on buying something but it's on sale, $250 off,
you're not saving $250, you're spending, so it feels like, I don't know, just doesn't
feel good like this one. This one felt good, this one made sense. And this one just

This seems like a lot of work, it seems like it'd be more efficient to put your
money into figuring out how just to store the energy straight up.

But the -

That's right.

But that's - that is a dilemma today in our production, our - most of our - most -
our greenest energy doesn't come necessarily when we want it and that's not
very storable. So this is somebody looking at one possible, or - and they're -
people are doing this, this is being done, but I don't think it's commercially
economical.

We've got one more exercise I'd like to -

I make my own hydrogen.

What's that?

I make my own hydrogen through electrolysis and I run it through the car,
cleaner than gas, but my wife put a kibosh on that because it's kind of dangerous.

But when I blow up balloons, people three miles away from us hear it.

I did that as a kid. That's why I know about electrolysis. I used to run electrodes
in water and capture hydrogen and blow it up.
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Sorry. Let's get you back on task here. So now what we're going to do in the
last exercise is to evaluate these different messages. And what I want you to do
is - whoops. Did I give you the long one?

Natural gas messaging.

Ithink I -

P,O,S, T, U?

Yes, but I've got the wrong version. Sorry.
P,Q,S-

So here's what I want you to do. Ignore the thing about the - if you've got the
thing that says "rating" on it, you have that rating scale, or does that say "check
and minus?"

Ten extremely compelling, one not at all compelling.

So here's what we're going to do. Just ignore the instructions at the top. We're
going to read the five different messages. And then, I would like you to pick
what you consider to be the most compelling statement and put a checkmark
by it. And then I want you to decide which that you think is the absolute least
compelling and put an X by it. So most compelling is a checkmark. Least
compelling is an X by it. So we'll read it together. "Natural gas is a vital part of
a reliable energy strategy because alternative energy sources like wind, solar,
and hydro power are not able to meet all of the state's energy needs." "All
forms of cleaner energy - hydro, wind, solar, and renewable natural gas - are
needed in a balanced, low-carbon future." "Natural gas bans will allow
utilities to continue using gas to generate electricity, but it will prevent
individuals and businesses from choosing the energy source that best meets
their needs." "The existing natural gas network can be used to deliver
renewable natural gas and dramatically reduce greenhouse gas emissions as a
result." "Natural gas is a uniquely attractive energy source because of its
affordability, reliability, and cooking and heating performance." So take a
moment. Choose the most compelling and least compelling. How are we
doing? Has everyone chosen? Yes? What we're going to do is I'll just go down
through the list, and if you've chosen that as most compelling, just raise your
hand. That'd be great. So anyone choose P as most compelling? No? Q? Holy
smokes. So we've got six of you.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 48 of 319
05 5234_Escalent_ NWN_DAY_3_10_30 Group 5 - Eugene 48
CuB/107

Jenks/48
[01:22:00]
Man.
Q wins.
How about S? Anyone choose S? T? So there are the other two. Well, that
makes life easy. Let's start with the Qs. Why did Q do so well? What makes
that so compelling?
It's broad-based. It's not just focused on natural gas.
And it seems the most true.
It's progressive.
Progressive.
How is it progressive?
The fact that we're moving towards more renewable energy sources.

"Balanced, low-carbon future." It acknowledges that's the direction. Carbon
footprint.

So you like the fact - is it the verbiage "balanced" that is important or
"balanced, low-carbon future," that whole phrase?

I'd go with the whole phrase. "Balanced, low-carbon."

The whole phrase?

Well, the first one sounds like an advertisement for natural gas. And the second
one could be used as an advertisement for hydro, wind, solar, or renewable

natural gas.

And it kind of touches on the point that not just one of those can meet all of our
needs. We need them all.

And they're all renewable.
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P needs - the sentence ends too soon because it should say "at present," "during
the present time." Because it doesn't address the future, so it just cuts itself off
right there.

Q sounds positive and encouraging. It's hopeful.

And "clean energy." Just the word there.

How about the two of you that chose T? Tell me why you like T.

I thought it sounded more honest. I felt like Q, which was the other one that I
considered, put natural gas in the same category as hydro, wind, and solar, and I
don't agree that it belongs in that same category. So I -

It says "renewable natural gas."

I know. But that's just what I'm - that's why I didn't choose that one. I chose the
other one just because I felt like it had the goal "lower the gas emissions," but it

also just felt a little bit more honest about it. That's why I picked it.

But to Paul's point and the part I'm not following when you brought up
renewable natural gas, they both refer to renewable natural gas, right?

Right, but the other one puts it in the same category as hydro, wind, and solar,
which -

I see. So you don't see them as being in the same category.
Exactly.
You don't think that renewable natural gas is a form of cleaner energy?

No, I don't think that it is in the same category of clean energy as hydro, wind,
and solar. I think those are better.

That's fair.

The ad radar goes off when they give you nice, shiny things. Hydro, wind, and
solar. Who's against that?
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Nobody.
Then throw the natural gas in there at the end. Same exact idea as her.
[01:25:02]

So that was the reason why you chose T, or were there any positive reasons for
choosing T?

Didn't feel like I was being shown a nice, shiny thing.

It felt honest. "The goal is to lower the gas emissions, but we know it's not
perfect." It didn't feel like - it just felt more honest.

So it didn't try to go overboard. Let's go through the least-compellings, do the
same little polling. [CROSSTALK] choose P as the least compelling? One, two,
three. How about Q? No one. How about S? One, two, three, four. And T? And
U? So talk to me about S. Why didn't you like S?

Sounds like we're choosing sides right off the bat there.

Feel like it's telling you how to vote.

So you don't - feels too - tell me more about that when you say it feels like it's
choosing sides.

"It will prevent individuals and businesses." That's just pretty much a dog
whistle there, isn't it? "Don't stand in my way. Don't tread on me. Don't stop me

from doing something, and if we're killing the planet" -

You said it too when you introduced it, because you said, "Does it feel like local
government overreach?" That's a phrase I've heard a lot.

In fairness, I said "do you agree with this or do you feel like it's government
overreach?" So I was trying to give you both aspects.

Sure.
It's pretty clear when it just says it'll prevent individuals and businesses from

choosing the energy source that best meets their needs. Why would somebody
do that?

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 51 of 319
05 5234_Escalent_ NWN_DAY_3_10_30 Group 5 - Eugene 51
CuB/107

Jenks/51

I don't know. People used to choose not to wear seatbelts. Some things you don't
want to give people a choice when it's harmful for every - you want to save them
from themselves.

So just the statement, it hasn't [CROSSTALK].

Yes. Fair enough.

You could say that same thing, that seatbelt laws prevent people from making
the choice of going without a seatbelt. And it sounds - again, it's taking away
freedom, but I don't mind it.

So three of you chose P. Tell me why P seemed not very compelling.

I think it would've been - let me reread this.

I think that there is potential for wind, solar, and hydro power and wave
technology and stuff like that to provide all the energy that we would need. So I
don't know if I agree with that statement. It seems like - I don't know if there's

any truth in that statement and whose truth that is.

Is it the fact that Paul's bringing up, the fact that it's lacking the idea that it's
not able to meet needs currently?

[01:28:06]

Yes.

Yes, right.

So if they had the language -

Finish the sentence.

- "it's not able to meet needs currently," would that change -

"In the short-term" or something like that. Then I would see it as - I could agree
with it more if it had a temporal element.
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Let me step in the back - or there isn't a back room - a side room, and see if
any of my colleagues have any questions they'd like to ask you. And then I
will let you be on your way. So hang in there.

Are your colleagues from a gas company?

I can't say.

I think we've figured out who's paying for this.

Calyan [ph] Middle School?

It was actually hard to choose which one was the worst one. There were a
number that were - Q was clearly -

If it wasn't just one of those things where you have to choose one, and you have
to choose over that -

So looks like you've answered every question that needs to be answered, so
thank you so much for being a great group and giving all your candid
feedback.

They don't want to know why I find U the least compelling? Wow.
Well -

I'm just kidding.

You don't find Rob compelling?

No.

"Don't say U."

Why do they miss R? P, Q -

Can you all do me a favor and hand me your handouts?

They probably deleted it. They're like, "Never mind."
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Handing me your handouts, that would be great. And if you'd also do me a
favor of when you leave to take your nametags, just because the next group is
unlikely to have the same names as you.

Coming tonight?

What are the odds?

So thanks again. Safe travels home.

Thank you.

Yes. Outside, I think there might be a place to put it. Yes.

Thanks for making it an enjoyable experience.

Thank you. Appreciate all the inputs.

It's actually interesting.

So is this going into these too?

I didn't set this up, so I don't actually know.
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Project Name: 5234-E190117 - NW Natural Safety Communications
Location: Eugene, OR
Date: 10/30/19
Segment: Group 6

We are going to get started. So everyone come with me. [INAUDIBLE] and
come this way. If you people could stay back and I'll talk to you in just a
minute [INAUDIBLE] OK? Everybody else come this way. Find a seat. The
other side just go through there.

Welcome. How's everybody doing?

Pretty good.

Good. Hi.

[INAUDIBLE] my dinner.

Find a spot that feels comfortable. So is it still staying nice and chilly outside?
It's freaking cold.

What's the deal with that? I tell you, though, I'm from out of town, and I want
to thank you all for doing the Chamber of Commerce Days. There's been
beautiful days, sunny and gorgeous. Well, welcome, everybody. Delighted to
have you here tonight. If you would be so kind as to put your name tags facing
directly at me so I can see them that would be awesome. And you will see that
my name is Rob and that you probably gathered that I'm going to be the
moderator here this evening. We're going to be talking about the wonderful
world of energy and different kinds of energy sources. That said, I want you to
know I'm not actually an employee of the sponsor of this study. I'm an
employee of an independent market research firm. And I'm telling you that
just so that you know that I have no stake in the outcome of this research. If
there's something positive you have to say about the topics of the day, that's
great. If there's something negative you have to say about the topics of the day,
that's great. Really, I'm looking for the benefit of just your honest, candid
opinions. Now, this is a group setting. We do that for a purpose. We want
people to hear each other, we want people to build off of each other's ideas or
to contest each other's ideas as is appropriate. But in either case I am expecting
you all to participate. Nobody gets to sit silently through the next 90 minutes.
We didn't have you in just so you could be a silent participant. So, definitely
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want to hear from everybody when the time is right. At the same time, I know
that you all are going to be great at sharing the platform, so we also want to
make sure that somebody doesn't just dominate and kind of take over the
airwaves. We want to make sure everyone has an opportunity to contribute. So
that's important as well. Now, not looking for consensus. It may be there are
certain things that you all agree on, and that's certainly fine. But there may be
other times when you're kind of sitting there by yourself and everybody's on
the bandwagon, and all of a sudden you're thinking, God, what planet are
those people on? I couldn't disagree more with what they have to say. If you
find yourself in that situation please don't suffer in silence. I really want you
to speak up, because if you feel that way I have no doubt there are other
people in the population that feel exactly the same way, and it's important for
you to voice that feeling. OK? A couple of miscellaneous other things.
Sometimes we get going and people start getting excited and they start doing
side conversations. That's a no-no. I can't understand what everything is going
on when that happens, and usually that's when there's some really interesting
tidbits being exchanged, and if multiple discussions are happening I just can't
catch it all. So we'll try to do one conversation at a time. All right? Now we are
recording, as you can tell, and I do have some colleagues in a side room just
observing, taking notes, that kind of thing. I'm going to step out at the very
end just to see if they have any final questions for you, but for the most part
it's just going to be us having our chat. But I also want to assure you that all of
this information is going to be held in confidence, it's all being used for
internal analysis purposes only, so any dreams of making it big on YouTube
tonight are dashed, unfortunately. So. But maybe next time. You never know.
Maybe next time. So I think we've covered everything. And I think we can
dive right in. So the first thing I'd love to do is kind of just get to know each
one of you a little bit better. So I have a handy-dandy cheat sheet. I'd like to go
around and have people give us your name, your occupation or former
occupation or whatever it is you do when you're not coming to focus groups.
And then, lastly, I'd love you to kind of talk to me about what energy sources
you use. What I mean by that is do you have all electric? Do you have all gas?
Do you have some mixture of the two? Do you rub two sticks together? What
do you do for energy source? And then, secondly, has that changed at all since
you moved into your home? Did you modify things to go from all one to
another or what have you? OK? So, Christine, would you mind starting us off?

[00:05:39]

No. So my name is Christine, and I'm a teacher. I teach math and science, middle
and high school level. And I currently use all electric in my house.
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Has it always been all electric?

It's always been all electric. We were trying to get gas, but it was going to cost
like $1,700 to run a gas line to our house so we stuck with electric.

Josh?

I'm Josh Fierstein. I am a human resources manager at a government agency
called Lane Council Government in downtown Eugene. And our home energy
source is all electric, and it has always been that way, ever since we moved in,
anyway, which was 11 years ago.

Well, nice to have you here. Scott?

My name is Scott. I'm a software developer, and my home is electric and has
always been electric.

Great. Nice to have you here. Eileen?

I'm Eileen, and I'm retired. I used to be a lymphedema specialist during the day.
A what specialist?

Lymphedema.

What is that?

And can you tell those of us who aren't as educated what that might be?

It's a condition of your lymphatic system that gets compromised. The best thing 1
can tell you is if you've ever seen anybody with an arm bigger than the other one,
a leg bigger than the other one, it's probably because they've had either breast
cancer or female cancer. They've had their breast removed along with their
lymph nodes. And when your lymph nodes get removed it means that your
lymphatic system is no longer cycling and your lymphatic fluid pools. It turns
hard and woody and then breaks open your skin and comes out.

So you as a specialist were doing what? Just helping people?

Educating doctors and therapists on the best millimeter of mercury in a
compression grade gradient stocking that's custom made in Germany.
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Wow. I think you [INAUDIBLE]
And then at night my fun job was I was a music promoter.
And your energy sources?
I am actually living in a brand new build. It was built two years ago. We're all
first-time tenants. It's electric but there's not even light bulbs. It's all new
technology where the lights are permanent, there's not a light bulb.

Is it LEDs?

They're not even LEDs. They really won't tell us what they are, but there's no
bulb, there's nothing to change.

You're just irradiated. You're glowing.

And the heat also is like radiant but it's electric. It's ductless but there's some
other things going on.

Wow.

Fancy.

New type of moss?

Yeah, I know. Yeah.

Well, great to have you here. Brett?

Hello. My name is Brett Smith. I'm currently a student at Lane Community but
I'm also a hospital corpsman with the United States Navy/United States Marine
Corps. Moving in and currently I use electric. I live in an apartment. That's pretty

much all about me. Oh, by the way, Mr. Josh, I used to work at Senior Disability
Services.

[00:08:53]

We should talk later.
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Yeah.
I'm curious, just as a follow onto that. So you're a renter, you said?
Yes.

Did you seek out your particular place because it was all electric or was that
just a byproduct, it just happened to be all electric?

When me and my girlfriend picked it, it was a matter of location, to be honest.
That wasn't even a factor, really?

But growing up, all my life we used electric mostly other than a wood pellet
stove, but other than that it was all electric, so I'm used to it.

Great. Well, nice to have you here. Andy?

I'm Andy, and I'm a violin teacher and wrangle three small children in my off
time. And our house, we moved in two years ago, and it's all electric, but it's
hooked up so that it could be gas. But all of our appliances are electric, and we
see no reason to switch.

Great. Well, nice to have you here. Julia?

Hey, there. I'm Julia. I'm a part-time DoorDash driver. It's not amazing, but it's
money. It's not bad. I like it.

That's good.

I like it enough. I currently live in a house my parents just bought this year. So
they bought it from the original owner dude who was like 90 years old, and so
it's kind of an old house, but it's all electric, and I don't know if they considered
that. But I feel like most of the houses I lived in were electric so it's not a change.
I'm used to it, and I think everything runs really nice. I definitely like electric
stoves better than gas stoves. That's all I have to say.

Great. Well, nice to have you here, Julia.

Thank you.
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William?
My name is William. I am an IT specialist for the US Courts of Bankruptcy,
District of Oregon. I live in a geodesic dome. I specifically got it for energy
efficiency. My house is fully electric. This year, however, probably against the
fire marshal's wishes, I do have a propane tank with a heater in my house to
supplement the heating to cut back on my electricity.
Oh, wow. Well, nice to have you here. We have a very interesting crowd
tonight. It's a very dynamic group. So this will be fun. Well, what we're going
to do first is a little exercise called word association. And it's pretty much just
that. I'm going to put up a word or a phrase, and I just want you to kind of
shout out whatever comes to mind. All right? So the first words, clean energy.
What do you think of when you think of clean energy?
Wind power.
Wind.
Solar power.
Wind. Solar.
Renewable.
Renewable.
Hydroelectric.
Hydro.
Batteries.
Batteries.
Non-fossil fuels.

Non-fossil. What else?

[00:11:53]
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Nuclear, question mark.

Nuclear.

Question mark?

With one really big asterisk.

I'll put down your question mark. What else?
Geothermal.

Geothermal. Anything else?

I'd say jobs and economy because it's not con energy but it's part of the
discussion.

Jobs, meaning you think there are some jobs to be had or?

Yeah, the idea of more jobs being created for the growth in energy and fuel
economy.

Anything else?

Saving the planet.

Saving the planet.

Eco-friendly. Reverse global warming,.
Unknown risks.

So eco-friendly. What was the other one?
Unknown risks.

Unknown risks of?

Of clean energy. Just because it's so new. You know, that windmill cancer that
Donald Trump talks about.
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I think that's a good list to start with. Let's go to the next one. How about
electricity? What do you think of when you think of electricity?

Elon Musk. Elon Musk. I like Tesla.

Yeah, I want a Tesla, that would be so cool.
Benjamin Franklin.

So is Tesla another one?

Yeah, Tesla, that's cool.

Tesla.

The company or Nikola.

Either or.

What else?

Shock. Shock.

Shock.

I was going to say electrocution.

I was going to say dams.

Dams.

I was going to say expensive. [INAUDIBLE].
Crisis.

Crisis?

Mm-hmm.

Tell me your thinking about that. Why crisis?
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Our energy grid is falling apart. We don't have the money to repair it. Sooner or
later it may fail. Just think of California.

I was going to say California.

Yeah. The fires.

What else?

Blackouts.

Blackouts?

I was going to say coal-fired power plants.
Coal-fired. Got you. Anything else?
Solar flare.

Solar flare. Tell me more about that.

Well, solar flares can knock out parts of the electrical grid if they're strong
enough.

Oh, yeah.

It can energize the grid [INAUDIBLE].

Let's go to the next one. Natural gas. What do you think of natural gas?
Leaking.

Smell. The smell of gas.

Smell.

Pipeline.

Explosion.

Sorry?
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Explosion.
Explosion?
Mm-hmm.
[00:14:58]
You got pipelines and stuff.
Unsafe.
Pipeline?
Yeah, pipelines.
Pipeline. What else?
Unsafe.
Unsafe. Where do you see the lack of safety? From what part of it?
So just in general, an undetected leak, a place where it collects.
So leaks, etc.
Native American rights. Native American rights.
Tell me more about that.
Yeah, the Dakota ASAS pipeline.
Tell me more about Native American rights, meaning what?

Their land was already taken away from them once, and now it's being taken
away from them again so that people can build fancy pipelines amongst -

So they build the pipelines or to do the mining or just -

All of the above.
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Anything else about natural gas?
Cleaner than coal.
Cleaner than coal.
Fracking.
Oh, yeah, fracking. Boo.
Fracking.
I just want to add, so it does burn, in terms of the energy output, like if you're
trying to heat your home it's more energy efficient than electricity in terms of the
heat output that it can burn.
Yeabh, it's more positive than [[INAUDIBLE].
More energy efficient.
Carbon monoxide.
Carbon monoxide?
Yeah.

It's more fun to cook on.

Yeah, if you are more of a foodie professional chef then a gas stove is a good way
to go for them.

Great. Well, you guys came up with a healthy list which is great. So what I
want to do now is kind of build on some of the things that kind of came up
here. As you just described, most of you are - or all of you, I guess, are kind of
all electric right now. So what are the key factors that helped you make the
decision that you wanted to either purposely select electric or to stay with
electric? What have been the key factors in your decision making?

There's no gas line to my house, and they said it would be $25,000 for me to put
it in myself because it has to run from the street all the way down.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 65 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 12
CuB/107

Jenks/65
Cost is certainly prohibitive for a lot of that stuff.
If I could get everybody on my block to do it it would be less expensive.
Then you'd split the cost with the houses.
Right. But -
Which in my opinion is a little weird if you think about it because if you're
spending the money to get it hooked up, ROl may be many, many years out but
that house will always have it.
[00:18:00]
Right.
Right. You're a guaranteed customer.
Yeah. Whoever's living in that house is a guaranteed client.
We looked into, actually, to adding a gas line to our house and just to go like
kitty corner - so the line comes down the street a little bit - to go kitty corner it
was going to be $1,700 with Northwest Natural to hook it up. And so we debated
whether to do it, because it increases the value of your home to have the option,
so if we were to sell our home in the future, somebody who preferred gas, it

makes your house more salable.

So your understanding was that having the option of electric or gas actually
increases your home value?

Yes. And then we were going to have a gas fireplace put in, and so you would

have an alternative if the power goes out. You can still have heat and light. But
the cost of running the gas line and then having the fireplace put in, it was just
over budget.

Good stuff. What else? What factors have caused you to stay with or
proactively choose electric?

To the general public, it's arguably the cheapest source of energy. I know we
definitely have a long ways to go before we can get wind or hydroelectric energy
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into every single neighborhood in the US, but as of right now I would say that
would probably be the most - or the least expensive one.

Most of our energy here is hydroelectric, though, because it's all dam generated.
Oh, really? Oh.

It turns into electricity.

Yeah, through the dam.

Eugene, Bonita, the area is all pretty [CROSSTALK]

All of Oregon and Washington and like all of our electricity comes from dams.
[CROSSTALK] wind energy then.

There's a small amount of wind and a small nuclear, too.

[INAUDIBLE] yeah, nuclear, and then some solar panels.

So other reasons why electric? Why electric? Why are you guys choosing
electric?

We moved here 11 years ago. We had a rental house. We ended up buying it a
year later. We stayed in - and it was just what was there. So it's almost inertia.
And we never - I don't think we've ever thought of anything different, actually.
There's very few houses that have gas.

That have that availability, right? Yeah.

Yeah.

But I have a couple of friends - well, one in particular I know who has - he posts
on Facebook all the time - that has solar power and will post a picture of his
[INAUDIBLE] bill showing very little, if none. And in one month sometimes he

made money, I don't know -

You can sell back?
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Yeah. If you make enough energy off of your stuff you can sell back to -

Selling it back to the grid.

Awesome.

Interesting. And it's good citizenship or whatever, but it's nothing we've ever
even thought about doing. I know that - what I hear anyway is the cost of
putting solar panels on your roof and that kind of thing is high.

It's expensive, we looked into that.

But if you make it back down the road so you have to go [[INAUDIBLE]

Let's dig into one of these in a little more detail and focus on one at a time. So
let's start with natural gas and I'd like to have us talk about the pros and cons
of natural gas. So let's start with what you see as potentially benefits of natural
gas?

[00:21:15]

Faster heating. So, natural gas, propane, whatever your gas may be, can heat
water faster than electricity can by far.

Either for cooking or for heating your home or you can have an on demand hot
water heater rather than a tank.

For reference 1500 watts of energy per hours only. Just what 5250 BTUs and just
a low setting on my little heater is 6000 BTUs, doing a triple gas on the 20 pound
tank which will last 72 hours nonstop.

So faster heating big plus.

It's more efficient too, as far as hot, a gas on demand hot water heater versus an
electric tank.

Yes less energy to heat the same volume.
It's a nice alternative to if there's no electricity to have that as an option.

Electricity required to do proper heating.
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A place I lived in before, where I lived in now actually we lost power in the
whole neighborhood for two and a half weeks and I had neighbors taking turns
coming and staying in my place because I had a natural gas fireplace so my place
was warm and they could put pots on top of the fireplace and actually boil
water, cook food.

So basically I'm hearing a reliability issue where it can be up and running even if
the power goes out.

Gas doesn't usually go out your electricity goes out.

Depending on the disaster that may be earthquakes may make it more deadly.
[CROSSTALK]

I hear you. Any other major about electricity?

I was just going say just because your thing was cooking say I understand,
because when I did live in a house with a gas it was you turn on just a flame
which is, I understand that people really are into cooking over a flame that
makes sense but also maybe my gas stove was just very gunky because I would
turn it on and I felt like too much gas would come out of it and it would go and
that was very scary and I also didn't feel like it was very prone to leaking out
little bit, I walk by the stove and I be smelling gas.

So you're getting us into the disadvantages. So there's a flick you could have flare
ups and some sense of danger and risk.

Just like if the thing isn't properly hooked up right or whatever that the gas is
hook up to it slightly [INAUDIBLE] then I guess it could be dangerous.

[INAUDIBLE] is a very technical term. [CROSSTALK]

I have heightened awareness around my gas heater at all times. Whenever I turn
it on or doing anything with it. I'll never leave it alone in the room by itself.

So there's more safety concern. This is what I'm hearing people say.

If you're sensitive to smell, you can actually even if you don't have a leak, you
can smell it. [CROSSTALK]
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[00:24:19]

Didn't flush it for a while. We're getting headaches for a little bit until we finally
got the initial burnout.

Propane heater versus having if you had a natural gas line.

Gases are certainly different. But they both I'd use natural gas before there is a
smell.

There's a little bit when you first turn on your stove because I let up some gas
maybe right before the pilot light or something. But as long as you don't have a
genky stove.

Here we go with the genky. But it does sound like on occasion there have been
people that smell smells what about any other disadvantages? I need the rest

of you.

It's not a sustainable fuel source. I mean, it's a fossil fuel. So just thinking about
the environment and the way down the road the natural gas is coming from -

I do actually have a counterpoint to that because technically, we do have a
landfill that's been talked over. And that's where we collect some of our natural

gas.

Most of it comes from dinosaurs. [CROSSTALK]

Well, let's keep on going. And I want to be sure, we get everybody involved in
this discussion too so about electric advantages. What kind of electric
advantages?

It's what we're used to.

So you're just familiar with it.

More versatile. We do a lot more with electricity.

I can't run my TV and natural gas.

What else?
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It seems like we're making advances and making the electricity more energy
efficient. And so I don't know what's going on in natural gas, but it seems like we
can light our house with really, really efficient bulbs or other things to make it
better.

So it's a different technology associated with - what were you going say?
It is the future of automobiles.

Which is scooters. Tesla's coming out with electric semi-trucks. I think Boeing is
in the process of creating an electric airplane, but it's innovative it's cleaner and
in certain states like California you get a rebate a tax rebates if you buy electric
car I believe it's like $7500 - [CROSSTALK]

On specific along with the federal.
They started that now. It's amazing.
What were you going to say?

To me it seems, and maybe this is me being naive. But I don't know as much
about the other alternatives but it seems easier. So if I hear people on natural gas
and it sounds like you have to do you have to be [INAUDIBLE] set up for it and
then absolutely my friends with the solar power, which was a big effort and
steps it to me and say, here you are everything you have in the house from the
stove, I do like cooking on gas. I grew up in the East Coast with old gas stove.
But it just seems easier and contract things better but you get the bill you can see
month to month what you're doing, although maybe it's the same but other
sources [INAUDIBLE].

[00:27:37]

So do you feel like it's an interesting question? You feel like you can you're
tracking your electricity more so than your - Oh, you don't have any gas.

I don't have any [INAUDIBLE]

If you have gas in your home, [INAUDIBLE] electric bill because all of your TV,
your lights. But if you have a gas home, you also have your gas bill.
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And I remember I grew up in these coasts, and we had both my parents” house in
the 70s I guess we had electricity but also a gas stove. And we did get both bills it
[INAUDIBLE] what it was like but I don't know it just feels simplified.

Simplified, one bill.

So the new technology in my house that I was talking about this brand new
whatever it is they're using. My electric bill for a three bedroom house is under
$100 a month.

Let's talk about, let's switch gears and talk about disadvantages. What are electric
electricity? [CROSSTALK]

When it goes out and it can destroy the very things that are powering, power
surges lightning strikes.

The surges can knock out your electronics?

Yes, they can. I had a phone melt. I was a kid and my mom said she just moved
me from the bedroom into the living room because there was a storm coming
and lightning shout out to the telephone that had been in my living room
straight towards the crib I had been in. Right on the phone, melted the phone.

That is amazing. What else are some disadvantages?

The power lines this was back to the storms you're talking about but
[CROSSTALK] I was here talking with someone hits a tree or pole it knocks a
tree out to a power line people out for four hours are obviously worse -

Because it's tied to the power outage. [CROSSTALK]

I was in New York when we had the big 2003 August of 2003, North East, Ohio
and further to DC or something like that. The whole quarter of the country went
out or something like that. So that's a once in a life. Like you said squirrels or
something or someone hits a pole so and for four hours or whatever you can be
out for no good reason.

I would worry about fires because I mean, that's why they're turning off the
electricity in California because of the risk of fire hazard.

Any other disadvantages?
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One a side note on power lines the street that I live on the power is underground,
I guess there isn't poles. And that's cool. That's all I was just like, Oh, right. So
you've noticed on the street that doesn't have the big poles versus the street next
to mine that has a big poles, it's so nice to live on this street.

[00:30:39]
Well, let me ask you this. I'm curious about given that you all have electricity.
Would you ever consider going from electricity and natural gas to for heating

and cooking? I know for a couple of you -

I would if it was affordable. If they would give me a break. If you're going to be a
customer we'll put this line in for a reduced price or something.

So basically if they could offset some of the infrastructure costs.

Yes, the initial -

Sounds like maybe Scott, you're in that same boat.

Yes. And for them to do the legwork too because I don't want to have to go
knocking on my neighbor's door saying hey, do you want to get out on a $25,000
worth of work to put natural gas to your house? I might make some enemies out
of my neighborhood.

Why would I mean assuming this is a big if of course, if you were able to get
over that hump and you had the gas being delivered to your home? Why is it
that the two of you are interested in potentially going to natural gas?

For me, it's even though most of our electricity is from natural gas. A lot of, some
of it is from burning so you're turning heat to electricity back in the heat. That for
heating, it's just silly, not efficient.

I would like to have a backup if my power did go out.

To have a redundant power source.

Yes. [CROSSTALK]

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 73 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 20
CuB/107

Jenks/73

Increases the value of your house, you have the option to get gas appliances like
a gas stove.

And why is that important?

Well, it's better for cooking you can, your water boils faster. The heating of the
food. With your cooking, it's better to all professional chefs cook on gas.

Why do they do that?

Because it heats the food more evenly and you can heat your pan you can heat it
up quickly and sear your food versus a slower heat up. And then having an on-
demand hot water heater would be more efficient than the electric tank. Hot
water heater. Having like she said, having an alternative heat source if I could
put in a gas fireplace that I know that I have heat and light even though the
power's out. You've got the nice beautiful fireplace and it's clean burning, you're
not going to get, if you have we grew up with a wood burning fireplace. And
now they have those restrictions because it puts out the particulate matter. So
you can't really use a wood burning fireplace through the winter a lot of the time,
but a gas fireplace you can.

Good stuff. How about anybody else? Anybody else? Would you consider
switching over to natural gas for heating or cooking?

[00:33:42]

I'm just gonna jump on the bandwagon and say that, yes, I would use it for
cooking and for a backup generator but that'd be it. I'm pretty content with all
my other.

And why would you consider for those applications?

Cooking with gas is incredibly versatile, you can find to amount of heat and the
amount of fire you produce [INAUDIBLE]will never grill with charcoal or
anything else I would totally use just propane. But Christine said, it heats up
faster heats more evenly. I just like enjoying cooking with more and in regards to
generators, you can never give up on a gas burn generator as long as you got gas,
your house is going to stay lit up even through a huge blackout.
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Well, let me ask you, I want to ask on a couple different dimensions and get
your sense of which has an advantage of electricity or natural gas. So how
about a reliable uninterrupted supply which is more reliable?

Gas.

Gas or electricity?

Electricity. I'm looking at California, like you said it’s so hot that they're trying to
[CROSSTALK] Power shut-ups. It seems to me that there's -

A number of you think that maybe gas is more reliable. Is that right? And
that's because you just have never seen it go out or what?

There's rarely gas out if there's something wrong with the line.
Why did you feel like electricity was a better reliable one?

Well, assuming you had lots of money, I could buy a battery pack for my whole
house. It was smooth out all the electricity coming in.

I'm just talking about the standard operating situation. How about cost of
appliances are electric appliances or gas appliances?

Gas appliances are cheaper.
Wait, really, because I would assume electric ones. I don't know.

Gas it's cheaper and cheaper to operate, heats faster, more efficiently. So if I had a
choice I would go with gas.

But let's not get things confused. There's the operating costs but then there's
the cost of the actual appliance. [CROSSTALK]

Well, so beams I recently shocked first. So we have an electric glass top stove.
The gas operating stoves were comparable in price. But if you're shopping for a
new hot water heater, and on demand gas hot water heater is cheaper than
buying the most efficient electric one is where they use a compressed air to try to
heat the water. Those are pretty expensive.

[00:36:50]

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 75 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 22
CuB/107

Jenks/75

If we talk about a gas stove, what is your guess? Which is more expensive gas
or electric stove?

Gas.
Electric.
Probably, wait the stove itself?

The stove itself, more expensive or less is electric more or less expensive than
gas supply a gas stove?

I think it could be a little, more for electric, but -

It sounds like there's a lot of we're not quite sure. Is that fair? A lot of
confusion.

If you get on Amazon or [CROSSTALK]
Let's keep on going. How about what do you think is in terms of monthly
bills? What would what's who gets the advantage their electricity or natural

gas in terms of monthly bills?

I would say natural gas unless you're keeping a pilot light lit all the time. So if
you have a gas fireplace, and you run the pilot light then it's going cost.

What about the rest of you guys? What do you think?

More or less. [CROSSTALK]

Because it depends geographically really. I lived on the East Coast for 15 years in
New Jersey. And the gas there compared to gas here -

You have a sense if you run gas here whether you would have your bill go
down.

[ don't.

I am sure it'll be cheaper.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 76 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 23
CuB/107

Jenks/76

My electricity bill would go down. I cannot say whether or not my gas bill would
make it the same.

I think gas would be cheaper on the utility side bill, because it would see those as
requirements for readiness heat how are included and it makes think it's cheaper
to gas heating hot water than electric. I gave a completely off reason.

Well, I guess to be fair to fill the 20 pound propane tank that I have, it's only
going to cost me a buck 70 a gallon to refill that thing. So I am using it to cut
down on the amount electricity I'm using to heat my home. So I guess it is
cheaper for me to operate that than to continuously operate my heaters.

There's also a lot of variables in that to it. It all depends on the certain individual
how much gas and how much electricity that they use. For example, I live in a
four bedroom apartment, student housing. And altogether we pay about 130 a
month that's for all of us. And of course we split the bill I'm not going to pay all
that to be honest. But again, it depends every month depends on how much
electricity you use, if you're going to be running something all day, or if you're
going to be out of the house all day and not use any electricity.

Let's do this. Go ahead did you have a final thought?

Yes, just a comparison between the house that my family was renting when we
tirst lived in Eugene was really old and weird and had those little wall heater
things which are electric but those things suck and the bill was very expensive. I
just know because it's freezing in the house. We have to turn them on because the
house is hardwood floors and not very insulated. Those suck. But now this other
house has just the central vents. I don't know anything you guys know I'm
talking about with the thermostat. And it's super, way cheaper now, that's all I
know is that they were like, our electrical is gone down so much this house is so
much more efficient in the way that it's set up because we don't have the stupid
wall heaters. And the whole house stays warm, so that's nice.

[00:40:21]
So one more question before we go into a different direction. And this is
actually directed to everybody except for Scott and Christina have already

answered this question. What would it take you to consider adopting natural
gas in your home?
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I would want to know a lot more about it. I just don't know very much about
natural gas. So even if it was coming from the company itself, some nice
information about it, and I would do some of my own research too.

What would it take for the rest of you?

Cost of the installation would have to be equal to or less than the cost of me
installing solar and power wall.

And power wall?
Yes, the place to buffer excess energy and produce.

Yes, I agree with that, it would just have to be cheaper and also I can prove that
it's not terrible for the earth I guess. I guess there's going be really, really cost
efficient more cost efficient and doing something like solar power or getting in
newer energy because I know that all the stuff it's all about price up it's a lot
newer so it's not affordable yet because we're still working on it and not
everyone can afford a Tesla yet I hope that they're working on that because I
really want one.

I agree with what Mandy said in terms of wanting more information. What I'd
want to know is cost, of course, it's what everyone's talking about, but also safety
and maybe that sounds because my house was built in 1929 in New York and
this was in the '70s. It was 50 years later. And we had heat - gas heat and stove,
and it must have been the original stove for the house probably. Because the pilot
lights would always have to relight. And then you cook with it, which was great
like you said. But the oven, we always had to - my parents would take a thing
and light a match and throw it down into this thing. I don't even know what it
was. And it would seem very unsafe to me. Maybe this is completely irrational,
but my feeling about safety. And that's the information to the cost and the safety.
And the other thing, it's just interesting you had clean energy as one of the word
associations because, you know, if you think of clean energy you think not coal,
that's dirty. But I don't think of gas as clean. And maybe that's just a different
definition of the word. Because I think it was something that could poison you or
it's something that's extreme. Something that when you smell it, the gas leak,
that's dangerous. Or there's a gas leak and it's going to start a fire. You see the
trains that have big fires that come from the gas pipelines. So I don't know if
clean is the word I would use for it. To me, to market anything from a natural gas
company.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a
Page 78 of 319

06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 25
CuUB/107

Jenks/78

I agree with you on that statement. I have monoxide sensors in my house
because of the gas I use. So they chirp and go off if I have too much gas build up
from carbon dioxide and carbon monoxide.

All right. Well this has been a great conversation. But now I want to start to
steer it to a slightly different direction and start talking about energy and the
environment. So the first question I have is just based on your own

perceptions where do you feel like are the greatest contributors to climate
change today. What are the greatest sources of carbon emissions?

[00:43:42]

Transportation.

Transportation.

Cow farts.

Some cow and agriculture.

Well, to be fair. Cows don't fart, they burp.

Just like, isn't it just like big corporations and when they -

So industry?

Yeah, just like the industry, what is that stuff that comes out of those tubes.
[CROSSTALK] It's coal fire [INAUDIBLE] in the rest United States. We're not as
familiar with that here because that's not our energy. But if you go through the
Midwest and the East Coast, all of their electricity is from - generated from

burning coal.

Third World China specifically, I guess they do a lot of stuff with coal still. So
they still have tons of it.

Developing countries?
Yes, developing countries.

And India. China and India are the biggest coal burners in the world.
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But in regards to that, I would have to agree. I would have to say coal. That, in
part because of the Industrial Revolution we had a couple hundred years ago.

So what are the energy sources that you feel are playing a positive role when it
comes to climate change?

Solar and wind?
Solar.

Electricity.

Solar, wind.

And electricity. Yes.

I don't want to say Tesla again. Because you said that twice. But I worked out
[INAUDIBLE] this new electric car that goes [[INAUDIBLE]

But I'm talking about - That's -

That's not an energy source. That's something that runs.

That's not an energy source. So I'm looking for an energy source. Like solar
and wind are two new. But what's generating - There's got to be something.
You know, the electricity doesn't show up as electricity. [CROSSTALK] So
what are - So is nuclear? Do you feel like it's contributing positively to climate
change?

Yes. Definitely. It doesn't put out any air pollution. It's not polluting the air.

It doesn't produce carbon dioxide or carbon monoxide. So you're actually -

Do you all agree that that's - It's playing a positive role?

I've been stewing here about nuclear for a little bit. And I guess this can go for
every single form of electricity or energy. But if not handled properly, it could be

real bad. Like even if it's just one person or to a bunch of people.

But in regards to climate change, which is out atmosphere -
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I'd say it has little to no effect on that. Unless something bad happens. Ergo
Chernobyl, Fukushima.

To bounce off of that statement, I mean, the same thing's true for solar and wind.
Wind kills a surprising number of birds. And in Arizona they use a special kind
of solar collector where they direct a bunch of light to a centralized point. And
for whatever reason, birds are horribly attracted to it. And then tuned into fried
birds.

So the larger point I think that you're making is that -

Everything has a downside.

They have trade-offs.

But in terms of climate change - Because that's what the question is about.

[00:46:43]

No. That was my question. But my follow-up question was going to be "Are
these perfect energy sources?"

No.

I worry about wind. I mean, I love wind because it really is clean. But I feel the
acoustics. And so the lower frequencies of the wind, we've got to figure it out
before it's going to be perfect.

You know, turbines create a lot of noise.

Yeah, that's true.

And then solar, depending on the climate and things, like, and the resources it
takes to make the panels. It's just -

Its level of efficiency drops dramatically depending on -

Yeah. We hooked up a lot of panels to generate - Yeah. The efficiency of it is -
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So it sounds like there's kind of [INAUDIBLE] Am I getting the sense that
there's agreement that there are trade-offs with all of these energy sources?

Yes. But I hope that these newer things just get fine-tuned and get to a point
where they'll be easier and more readily available and cheaper and run
efficiently. And I just think that's going to take a little bit for that to happen.
Well, let's - I guess what I want to know now is where does natural gas fit into
the equation when it comes to climate change? Is it positive? Is it negative? Is
it somewhere in between? Is it mixed? What is your general impression of it?
It's responsible for a lot of the U.S's emissions. Because it's so much cheaper to
burn natural gas for electricity that I'm shutting down coal fire power plants
across the country.

So in that sense it's having a positive effect.

It's having a positive effect.

What do the rest of you think?

I would agree somewhere in between. Because -

It's certainly cleaner than coal. But it's still not clean as the others.

Right. It's not as clean in terms of air pollution as like solar or wind. But it is
definitely, I guess, a lot cleaner than coal.

And the rest of you, how do you feel about it?

In the big picture, it's definitely a negative because it's still contributing to carbon
emissions and the thinning of the ozone layer.

It's like the lesser of two evils. It's better than coal. But it's not saying that it's
good. It's just better than something else that's bad.

That's a really good analogy.
Do you feel like - Does it have a role to play today? Or is it just - Does it -

I think it still has a role to play. There's a reason why I'm using it in my house.
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Why does it have a role to play?

You need base load even with wind and solar. Something to provide when the
wind's not blowing and the sun's not shining.

That is fair. Or your electricity goes out.
It minimum makes for a good back-up.

If you're talking about current [[INAUDIBLE] Well, not currents. [INAUDIBLE]
As part of the sort of solution and where we're going to be ten years from now or
20 years from now. I think that's behind the questions. And it's like we use the
rest of our tools. And maybe something else will come next.

[00:49:50]

Let me ask the group as a whole. And I know we touched on this a little bit.
And Christine had mentioned some things. But, just as a whole, I'm kind of
curious, do you folks have any sense of - Maybe not just in this area. But if
you think about the country as a whole, do you have any sense of where - how
electricity is being generated today? And what are the primary source so
generating electricity today? You have any sense?

Hydroelectric. It's in the [INAUDIBLE] list.

Do you know if there's hydroelectric?

It depends on your region. I know that there's still - Oregon itself does have
some thermal. I know there's more thermal down in Nevada and some of the
hotter places.

[INAUDIBLE] has geothermal.

Geothermal. So we' know we're clean over there. And I know the further east
you go the dirtier - The dirtier it can get. And then you get nuclear over there.

Some nuclear in some other parts of the - Anything else that you think of
creating interesting?

How about 0il?
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What's that?

Oil. I forgot about oil.

Oh, yeah, oil.

They're still burning coal in the states.

And they still have oil. You guys take Chicago. Get some of this too. We're going
to shoot in the wild.

That is more annoying.

That's right. So coal is obviously still being burned in a lot of different place.
But a lot of utilities are switching over to natural gas. So it's a big - natural gas
is turning out to be a big chunk of that. So I just was curious whether you were
aware that natural gas is actually behind some of this electric generation that's
going on. So my nest question really has to do with, you know, given the
concerns that different communities have with climate change, there are some,
particularly on the West Coast there are some cities that have been considering
potentially banning new construction from using natural gas in the residential
or business settings. And I'm curious how you feel about that. Is that a good
thing? Or is that a bad thing?

Completely unaware that that was going to touch on banning new construction.

I would personally probably be against it just from a cooking standpoint. It is
heavily used in restaurant businesses. It would destroy a lot of places. Domino's,
in general, their whole oven is powered by gas. You can't achieve 600 degrees in

I wanted to know what their reasoning was for banning it. Because then you're
limiting customers. And you're limiting people on their options.

And I think the answer is that there's an honest effort to try to figure out how
do we combat climate change over time? And so some people feel like, "Well,

maybe this is a step."

[00:52:51]
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Backwards to confuse [[INAUDIBLE]

A step to kind of start finding alternatives that, you know, wouldn't affect
climate change. I think that's the thinking. Now, whether that's right or not,
I'm sort of throwing that out for you guys.

There's, like, a ban on single-use plastic items in Eugene.

[INAUDIBLE]

So what do we think? Do you think that that - Is that a good idea? Is that
getting us in the right direction?

I think it's a good intention. But not necessarily -

Court execution.

I don't know. And yes, 300 and - How many people in the U.S? 350 million in the
U.S. all using gas. I still wonder if you using gas to heat your home and cook
your food with even come close to what industry uses for around the world
electricity.

From all the other potential sources that could be turned down.

So you are doing that, the focusing on the wrong area.

They should be focusing on business rather than residential.

Makes me want to run home and google their reasoning.

I agree with that. But it's like there's always little things that are like happening
to people not business. Like the things with straws, [[NAUDIBLE] Which still,
those things are valid. Yes. But it's like the main contributors to all this bad shit
that's going on is these big mega businesses that just burn through all this shit
and put all this I'm not a scientist. And it sounds like I don't know what I'm
talking about. Because I really don't. But I do know big businesses suck.

You said the ban was on residential only?

I think it depends on the municipality. And I think, you know, as to what
they're considering. But I think it's more - The idea is to try to control new
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development. So it wouldn't be, you know, taking away gas from people that
already have it.

So it could be mixed use?

And it would be - And if somebody - Like if they were building a new - It
could be a new business. But it could also be a new residential - The
[INAUDIBLE] would be to anything that was new in these municipalities that
said, "Sorry, can't go there."

I was going to say the Pacific Northwest is arguably one of the cleanest parts of
the U.S. And I think they should continue doing that with, you know, with
tinding different means of electricity, of energy, of finding different ways to
reuse materials. But I always -1 do think that we should use natural gas as a plan
B, a back-up just in case anything happens. I feel like that we should always have
natural gas in the back of the head when looking forward.

So you're saying natural gas should be a fallback?

Yes.

Or are you saying that natural gas is sort of something that fills the gap right
now while they're going toward other cleaner sources of energy? What are you
saying, exactly? When you say back-up, I guess I don't really know what that
means.

I would say as of right now fill in the gaps. But I think we should always have it
as a back-up in case.  mean, let's say there's just this giant [[INAUDIBLE] that
goes off. I mean, I'm just spit balling here. And it sounds like crazy talk.

[00:56:03]

If we got to fully solar wind and geothermal. You'd want this as something in
the back?

Or if like half of Eugene and Springfield goes through a blackout, you know.

Not to mention just from that chef stance. I mean, I doubt we'll ever stop
[CROSSTALK]
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I don't have the idea of being told what your energy source could be. You should
be allowed to have options. And if they force people to only have electric, then
here in the Northwest that forces us to continue to have dams or to build more
dams, which is affecting salmon populations. And it affects our beaches. Our
beaches will shrink if we don't let the sediment travel down the river. So dams
have really negative effects too. Like, we aren't producing as much air pollution
with the coal fire power plant. But we've done a lot of damage to the
environment in other ways with dams. So it'd be good if we could, you know,
not rely on electricity or force people to do that.

So overall - I was kind of hearing a little give and take. But overall one more
time. How many people kind of feel, just by a quick show of hands, how many

people feel like a ban is at least a reasonable thing to consider?

Not how they're - I just don't like how they're doing it. And I don't think they're
targeting the right people. I don't know if that makes sense.

It seems like bans on anything get sometimes quickly implemented before there's
enough research.

So the rest of you are kind of leery. Am I hearing the rest of you are kind of
leery about the ban idea?

Yes.
Yes.
I don't like it.

I mean, the best analogy to think of that ban is the ban is the ban that we had on
the single use items. Good intentions but completely doesn't change anything.

Why doesn't it change anything?

So in this particular case, [[INAUDIBLE] But it doesn't change the amount of
consumption that still has to happen. People are going to want it in the end.

You're banning a plastic straw. But you're handing me a paper straw in a plastic
cup.
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Well, what we're going to do now is discuss a concept here called renewable
natural gas. Anybody heard of that?

Yes.

[ haven't.
Maybe.

I've heard of it.

Well, we're going to read this together. So take one. Pass it along. And then
you could read along silently while I read it out loud. And we'll go through
this together. Renewable natural gas. Renewable natural gas is produced from
local organic materials like food, agricultural, and forestry waste, wastewater
or landfills. As these materials decompose, they produce methane. That
methane can be captured, conditioned to pipeline quality and delivered in the
existing pipeline system and vehicles and homes and businesses where it can
be used in existing appliances and equipment. This provides renewable
energy options for the natural gas system in the same way the wind and solar
are used to generate renewable electricity. In closing the loop on what would
otherwise be wasted gas, renewable natural gas can provide up to an 80%
carbon reduction benefit.

[00:59:34]

Is that including all the energy it takes to get it to that stage?

So basically what they're describing here is something that is happening on its
own today just through basic biology. So as things decompose they give off
methane gas. And so what they're basically suggesting here is that by
collecting that methane gas and then reusing it you're actually benefiting the
environment. Because otherwise that waste, that gas from the waste is going
up into the atmosphere.

Like the kept landfill?

Yeah.

They're using that.
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Methane's a lot more potent of a greenhouse gas.

So what do we think about this concept?

I like it.

I think it's good.

I like it. But -

I think the question's a little loaded. The renewable part is a little loaded. But
you're still producing a greenhouse gas, regardless. You are lessening the

greenhouse gas. Because -

But let me stop you there. Producing it. You're not necessarily producing it.
Nature is producing it.

So we're saying nature is producing it. But we're still burning it. We're not
removing carbon that's being created.

So you're using it and having a positive impact versus letting it just go up into
the atmosphere. So that's what they're saying about the 80%.

They were kind of saying that it already had been produced.

So they're having a - Even though it's being burned, it's still having a lesser
impact than just it all going up.

Correct. To call it renewable is a bit of a stretch. I would say it's just repurposing.
That makes sense.

Well, I would say - I mean, it's renewable because if you think of the carbon
cycle. So, you know, you're going to have dead organic matter breaking down,
producing the gas. And that will go in to power other things, which, I mean, you
just - It's renewable because your source is organic matter versus if your natural
gas source was from underneath the ground from the dinosaurs. You're pulling
up carbon stores. So that carbon was not in our atmosphere. It was not part of
our existing carbon cycle. And you're pumping it back into the atmosphere. So
this is using carbon that's already out in the system.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 89 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 36
CuB/107

Jenks/89

So ideally what we need to do - And they're working on a technology that'll
hopefully capture carbon to make it so we start it off negative.

That would make this renewable.
That's not renewable.

But let me take a step back. And I'm not trying to discount the importance of
how we think about it or reference it. But I want to just kind of go up to the
50,000 foot level and talk about just the overall concept. And whether you
think the concept has merit or not. Does it?

[01:02:38]

Yes.

Is it positive? Is it negative?
Depends.

Tell me why you think it depends.

I believe Oregon won't use renewable natural diesel fuel. You can get some bio-
diesel. But there's - And I don't think it applies to natural gas because
[INAUDIBLE] has their own bio-digesters. The source of the agricultural waste -
for some of that oil for the diesel, for instance, was palm trees. The palm oil fields
that they slashed the rain forest to plant the palm trees. So that's why Governor
Brown signed something to ban that. So it's renewable, but the source of the
materials - if you're just burning more fuel to produce the agricultural waste -
because, at some point, it becomes profitable to just grow it.

That wasn't agricultural waste, that was being grown - there's crop that's grown
specifically to make biodiesel. Which is different than agricultural waste.

The problem is, the waste is no longer waste, it's profitable to grow it.

If I'm hearing you, I just want to be sure I'm kind of getting your concern. The
concern is that you don't try to create a problem by somehow going beyond
waste product, but in fact, start introducing additional materials into the
stream - growing things, for example - only for this purpose. That noted, if it
was focused primarily just on absolute waste, animal waste -
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So, we're not growing crops specifically for this system, we are taking what is
waste product and putting it into the system. So we're not making anything
additional.

That's correct.

Taking the manure from the Tillamook cows, conceivably taking food waste
from restaurants and residential homes and that kind of thing, any of that kind
of stuff. That's the idea. Again, let me just ask the question, does this have
merit?

It does. But, this should only be considered renewable as much as it is a
refinement. Because this isn't a full loop, technically.

It is, though, if you know what carbon cycling -

I know we've been really focused on the labeling, let me throw out another
thing, and I just want to see if you guys like it or not - what do you think
about this being called recycling? In a different form, it's recycling material to
produce -

That makes sense, because there's a carbon cycle. People are hung up on this
renewable part. Renewable just means that you're growing, it's an organic
source, so you're not going to -

[01:05:45]

If you thought about this as recycling waste product into something that could
actually be used in a positive way, would that resonate?

Yeah that seems like recycling.

We're talking from a marketing standpoint, in fuel now? I kind of like the way
the conversation went from the term 'Renewable', and you talk about
repurposing and you use the word 'Refinement,' and now we've kind of gone
further, to a different term, 'Recycling.' It's all kind of trying to say the same kind
of thing. I think of it as marketing, because, even this phrase in the paragraph
where it talks about where it can be used in existing appliances and equipment -
so wouldn't you start off with asking why would you [INAUDIBLE] the cost of
getting a new gas stove, versus - and then the other piece I think was very smart
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- for whoever wrote this was - in the same way that wind and solar are used to
generate renewable electricity, and that's kind of like, if you've heard of the term
"Halo Effect" - Subway advertises you eat healthy sandwiches, you can go and
you'll be eating healthy even if you get the worst stuff. Same thing, wind and
solar are two terms that people like out there. Recycling, same thing - halo effect,
it's a term people like out there. Whether it's overused, or whether it's inaccurate
if it's used for this, just goes to what you were saying, "Is it really renewable or
not?" But I think, from a marketing standpoint, that may play better.

What would play better?
Recycling.

I wasn't necessarily throwing it out there as a marketing term, I just wanted to
throw it out there as a term that I think everyone's familiar with. And I
wondered if it applied, because it was basically taking something and then
turning it into something else and reusing it, which at some level, seems like
recycling to me anyway. I just was curious whether anybody else thought that
or not.

I agree.

I'm just wondering what is happening to the leftovers - so you're getting the gas,
but what is happening to the other sludge? Is it compost? Is there anything toxic?
What are going to do with - in this anaerobic digester, what is coming out of it
besides the gas that we want? And what do we do with it?

For me, the recycling and renewable doesn't necessarily fit. There is still
something left behind.

There's going to be something, and it's a big question mark.

I think that's a legitimate question. Although, I think if you think about this -
in today's world, if you put out garbage, and you just let it sit in your compost
pile, it lets off methane, and it decomposes. What's left is organic material, and
that would be kind of where you're at, only on a much grander scale. But, I
think your point is well taken, which is - there are lots of questions about the
entirety of the system, and what are the implications of implementing it? For
example, it sounds like it you knew that that sludge could be used as fertilizer,
would that be something that would be useful to know, and would that make
the concept more appealing?
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[01:08:46]

I'd be like, "You take all this away, you put it in the thing, you get gas, and you
get fertilizer," and if it's good, and it can prove that everything that's coming out
of it is good, then I'll be like, "Oh, great. There's no - "

There's not going to be anything left to deal with.

Again, I'm not an expert at this, but that's the principle behind this, they're
trying to use the basic biological decomposition idea.

This 80 percent carbon reduction, to me, doesn't make sense about this, just
because you're taking existing carbon and it's just going through the carbon
cycle. You're not actually taking, you're not really actually removing it out of the
system. It's just going through the methane and the carbon cycle. It's not actually
being removed. It's not a carbon sink. [CROSSTALK] You're using it for
something, it's not making it worse, but it's not going to - if you were doing this
as an alternative to coal-fire power plant, then yes, it would be a reduction.

Again, I'm not an expert, but my understanding was they were comparing the
impact of methane, untreated, going in the atmosphere versus this being sort
of the -

That I could see.

Burning it versus letting it release.

Because methane is certainly more hazardous.

The cost issue that's not being addressed in this paragraph, too though - which
is, how much does this all cost and who's paying for it?

The customers who are using [CROSSTALK]
Whose pockets is it lining?
Who's paying for getting conventional natural gas? Basically, they're looking

at different way to produce what they're hoping is a more environmentally
friendly -
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Certainly more friendly than fracking.

If I knew this is what was coming out of the pipeline at my house, we would
switch.

Why is that?

Because right now, I don't think of natural gas as being necessarily a positive
change. But, this would most certainly be a positive change, if I knew that that's
what was already at my house.

They're harvesting all the cow poop and reusing that.

Let me build off of that. Does this concept change your perception of natural
gas?

Yes.
In what way?

In a positive way, it's seeing it as being renewable versus coming from dinosaur
- pumping it out of the ground.

[01:11:50]

If a utility were offering this product, how would you feel about that utility?
I'd switch.

I would feel positive about the utility.

How would you characterize them? If you were talking to somebody else, and
referring to them, what would you consider them - how would you describe
them?

A progressive sort of energy.
I hate the phrase, but "Thinking outside the box."

Outside the box, progressive. Any other terms?
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Trying to make a difference in the environment, maybe.

Friendly to the earth. Trying to make a difference.

It seems so unreliable, I don't know why.

There's a lot of flaws with this concept, and I feel like a lot more research needs
to be done with this, but if this were to get onto the general level, to the public, I
teel like I'd be happy with my tax dollars going to that.

So, you said there's a lot of flaws. Where do you see as the flaws?

I just feel like - a lot of you are right about the effect that the equipment that is
used to make this - that's going to be a lot of money, a lot of time, a lot of energy
going into that. We don't know what kind of products they're going to be using
with - an anaerobic digester, I'm no scientist, I don't know what's going to be
into that. I'm just wondering where the -

It's just microbes.

It's definitely - there'd be some sort of infrastructure. Here's the other thing I
should let you know - this isn't just a hypothetical, this actually is happening
today. There would be investment in terms of the actual equipment necessary,
and all of that, just as there's investment if you're going to go mine something
or build something, or whatever - you're going to have some infrastructure.
I've heard about this, and I've only heard about it with - if you have a dump, and
they're capturing the methane and burning it to use to power their facilities. But I
have not heard of this, using it to power residential homes.

Are you saying it's already being used now somewhere?

It is used, this does exist. It's just, I don't know of it in any kind of large scale, in
terms of - it's new.

It is new, but it's not a theoretical.
It is happening.

Here? In the United States?
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Yes. Outside of Eugene, actually. There's a landfill outside of Eugene on I-5 that
they do this already.

In Portland, wastewater treatment plant actually [CROSSTALK] using this.

This has been a great conversation, but we're going to go to the next concept.
Renewable hydrogen power to gas is a process that captures surplus wind and
solar energy, and converts it to renewable natural gas or hydrogen through
electrolysis. This renewable energy can be stored and then blended into our
pipeline system to one day serve homes, businesses, and vehicles. So this is a
little more complicated than the last diagram, but in essence, what they're
trying to argue here, or describe here, is - there are times, as was sort of
alluded to earlier, that wind and solar generates electricity, but maybe it's a
low-demand time, and there aren't always good ways to store that electricity.
Sometimes it's generating electricity, and it's not needed. It then, therefore,
goes to waste. The concept here is, rather than have this wind or solar energy
during non-peak times go to waste, why not use it to actually split water
molecules to produce hydrogen, and then either use the hydrogen as power, or
combine it with carbon dioxide from the atmosphere to create methane and
therefore, be able to store and then use that sort of gas, if and when it is
needed. That's the concept. What do we think about that?

[01:16:10]

Water's already a precious resource.

I'm wondering where are they getting the water from? And then, hydrogen's
really explosive, so that's a safety concern. And then, I don't like the idea of
taking - I guess, it's still part of the carbon cycle, it's not adding any more carbon
to the system. So as far as that goes - but, the water use. But, it is a good solution
to store - it's a form of stored energy.

It's a battery.

It's a form of a battery, it's true. So, what do the rest of you guys think?

I feel like there's something dangerous about working on the molecular level on

such a grand level. I immediately think of splitting atoms, and I know that
sounds incredibly crazy, I know.
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You could do this with a battery, like a AA battery. Electrolysis is not - I've done
that, it's not -

But it's fair, if you're not a science teacher, it doesn't necessarily sound
intuitive. You're saying it sounds mysterious, kind of maybe dangerous, at a

large scale?

There's a difference between pulling two atoms apart, and actually splitting an
individual atom. There's a big difference.

It doesn't sound cost effective.

Just looking at this diagram and seeing all the steps and all the verbs that say "Do
this, do that, do this, do that, do this, do that, and then you have this."

The first sentence makes me wonder what happens now with this surplus one in
solar energy so.

So the argument is that there are times when it generates that energy and it
just can't be used. And then if there's.

It goes to waste if we don't store it.
It goes to waste.
So the point is so the [CROSSTALK].

And so you might say well why not have huge batteries? Well they don't have
enough, the battery technologies aren't -

Our batteries aren't there yet.

There yet to store at all. So and what they could store would be more of matter
of hours as opposed to days or weeks or whatever. So not saying this is the
only solution but what they're saying is well what you could do conceivably is
take it during those periods and convert it from one energy source into a
different energy source.

And this would be stored long term that when you don't have enough sun or

something else, you could harness the hydrogen or the methane and burn that as
in.
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Well you just have to burn that hydrogen and it would just break back down into
oxygen and water or a different combo.

So that burns clean.

So anyway that's the concept. Now I'm not saying if it's good or bad I'm just
trying to explain what the concept is. So what do we think?

[01:19:14]

It is a just a concept or is it being used already?

It must be yeah.

It's already being produced and there are vehicles that do leverage it. I
personally think this is a fantastic idea because it's an incredible way to store a
bunch of energy. A more simplistic concept is basically taking a body of water
and pumping it up a hill. You're storing the energy long term and then when you
need the energy you could run it up back down the hill power generator.

Or spin.

This is just doing the same concept, except you can produce a lot of it during off
times and then just burn it when you need it because electricity is all on demand.

So what's the downside? Is it the cost or the?

The biggest downside may be cost and the fact that hydrogen is very volatile.
Volatile.

And very expensive.

Well then I'm wondering the water.

And it's expensive.

So the water could be recycled. It produces so much water and then you could

re-harvest and reuse the water to create your hydrogen again. Because all you're
doing is separating and forming the same bonds.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 98 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 45
CuB/107

Jenks/98

I think the problems comes when you combine it with, you're capturing CO2. If
you're turning the hydrogen into the methane.

Correct.  am not.

The perfect thing is as in you had the perfect connection [CROSSTALK].
Correct. I would be against the methane portion of it.

So you see the methane is [CROSSTALK]?

Now would not.

The methane is still coming from the atmosphere, it's not coming from a carbon
sequestered place.

But there's a net, my concern is there's a net loss of water. When you burn the
methane you get carbon dioxide and water.

Well you won't lose water it can't disappear.
Well you don't technically lose anything in this.
You don't.

So let me ask you this. Just overall between the two different concepts which
one seems more appealing to the group?

Hydrogen for me.

The first one or the second one?

I don't think that there is a one size fits all solution to energy problems. I think
that maybe like in the mid-west, maybe where there's a lot of agricultural waste,
to have a system like this might be more efficient because you don't have to

travel the agricultural waste very far. But in.

But I guess I'm just wondering, as a whole I'm kind of just trying to get a sense
of whether you guys find one more appealing here in your home area.
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I lean towards hydrogen.

What about the rest of you?

I would lean towards the anaerobic digester.
There're a little bit.

[CROSSTALK] for gas.

First one I like better.

The first one?

It feels easier -

Yeah.

For the public to understand.

The first one is easier to understand and.
I'm not [CROSSTALK] but I feel it's more.

Just it's less, there's no explosive gas. You don't have a plant that's holding so
much hydrogen that.

Well that's great. So let us now, our final little exercise is going to be around
messaging. So take one pass it around. And this is where we're gonna review a
few different statements and then gauge from you which ones you think are
most compelling and which ones we think are least compelling. Now I'd like
you to ignore the instructions at the top. We have an outdated form here
unfortunately.

[01:22:32]
[INAUDIBLE]
So here's the new instruction. We're gonna read these together and then at the

end I'd like you to put a check mark by the one you find the most compelling.
And I want you to put an X by the one you find least compelling. So check
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mark by the one you find most compelling, X by the one you find least
compelling. So now let's read it together. Natural gas is a vital part of a reliable
energy strategy because alternative energy sources like wind, solar, and
hydropower and are not able to meet all of the state's energy needs. All forms
of cleaner energy, hydro, wind, solar and renewable natural gas, are needed in
a balanced low carbon future. Natural gas spans will allow utilities to continue
using gas to generate electricity, but it will prevent individuals and businesses
from choosing the energy source that best meets their needs. The existing
natural gas network can be used to deliver renewable natural gas and
dramatically reduce greenhouse gas emissions as a result. And then lastly,
natural gas is a uniquely attractive energy source because of its affordability
for liability in cooking and heating performance. So choose the most
compelling and the least compelling statement. We're good? So let's start with
the most compelling. And I'm just gonna go down the list and if you've chosen
it just raise your hand. So anyone choose P as the most compelling? One, two,
three. How about Q? One, two, three, four, five. Well that pretty much does it.
So let's talk about both of them. Start with Q, why was Q so popular?

There's not a perfect solution so having all of those as part of the solution makes
more sense.

I just feel like it's pretty realistic and easy straight forward statement that I can be
like I agree with this.

[01:25:37]

The fact that it's for.

Use of the word needed.
What's that?

Use of the word needed.
Needed?

Yeah.

If the word would have been something else, I might not have been inclined to
choose it. Even with the fact that all those possibilities right there.
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What else? Anything else?

I just think choosing between Q and T as the most compelling and definitely was
strong. And the reason I chose Q over T, it goes back to the Hall Effect when I
described it you're lumping in renewable natural gas with hydro and solar which
again a positive fills, fillings. The other thing is it uses the term renewable. Both
Q and T use renewable natural gas. And I like if you're trying to get, and I like
that better than the second one you [INAUDIBLE]. So I think that would be a
term you wanna put in there, because then it also makes people think, what is
that? If I don't know what it is. And by having it tied to the more positive things
in Q as opposed to the stand alone in T, that's why I put Q just ahead of T.

Well let's talk about P, for those of you who choose P why did you like P?

I liked it because I don't think that any one energy source is going to provide
enough energy. And so we need to have a variety of sources.

What else? Who else chose that one and what was some of your thinking?
Having it there as the backup provides some resiliency to the electrical grid.
And they use the word reliable so that's that.

That's the word that really got it for me is that you run out of, if the sun clouds
covered, you know you can fire up your plan real quick if you needed on
demand energy assuming you had a way to store it.

So reliable is sort of the key phrase key term?

Yeah, the reliable.

Yeah. The wind is not blowing the solar is not going, we can't rely on
hydropower because we're ruining our salmon. So we need, our population is

growing we need something else and it would be.

At that point it would be supplemental energy. We need something to backup;
something takes out one of the renewables because its footprint is a lot smaller.

Well let's go to least compelling, I'll do the same exercise. Anyone put down P?

One. Q? One. S? One, two, three. T? One. U? Two. We're spread all out a little
bit here. But S and T. So those of you who chose S why S?
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I'm thinking at an economic standpoint. I feel that a lot of companies that do
benefit off of natural gas if they were to be banned completely from that, then a
lot of businesses would fall under and then just for the sake of capitalism will not
be so good for the economy. I'm thinking about this as a business man's
standpoint not an environmentalist standpoint because I'm all for different forms
of energy. But as of right now, I feel like that a ban would probably not be the
best idea.

[01:29:05]
How about anybody else who chose that one?

So for me it's counterintuitive to just specifically use it for utility. Not when
there's so many people's lives that do rely on natural gas to produce food and
stuff like that. Because it does propound more energy would burn perfect for
high temp cooking.

How about U? Why did folks find U to be less than compelling?

Well first I didn't find any of these in particular to be not compelling if that
makes sense, but you just told me I had to choose one. So I just picked U just
because it's well the one thing that we heard is if you wanted to put in a gas line
then it's not affordable. So it said that it's attractive because of its affordability
that's so the affordable. But so the thing that we talked about is just that it's not
reliable. But it's not something where you could just be like I think I want gas in
my house and you just call up and then get some gas because.

It just sounded like a cutesy statement to me.
It sounded cutesy.

It didn't really address anything going on as far as reliability or renewable
energy the environment. It was just kinda cutesy.

So it didn't address some of these larger issues that we've been talking about?

Uh-uh.

I'm gonna step in the back just to see if there're any final questions for you
before I let you go.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 103 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 50
CcuB/107

Jenks/103
Frankly I think it will just all go back to the [INAUDIBLE].

I personally really like having plumbing in my house so I really don't go for it
[CROSSTALK] we're doing,.

Well you guys apparently you answered every question that needed to be
answered.

Woohoo.

Yay.

So what a dynamite group. So thank you so much for all your insights and
contributions. And if you would be so kind as to pass your handouts back to
me. And then you can take, at no extra charge you can take your name tags
with you and keep them as a special souvenir. And safe travel home tonight.
Thanks again for everything.

Thank you.

Thank you.

Do you want everything or no?

Do you want me to put this somewhere or?

You can put it there that's fine. Thanks.

Thank you.

I want another one. I can't [INAUDIBLE].

I will meet you at the front desk.

[01:32:09]

They're recording.

Do you want me to answer this?

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 104 of 319
06 5234_Escalent NWN_DAY_3_10_30 Group 6 - Eugene 51
CcuB/107

Jenks/104

Sure. I just had both my hips replaced 39 days ago.
Oh my god.

At the same time.

Oh wow.

So the fact that I'm even.

Just maybe do one and then the other.
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Segment: Day 1 Group 1

Eddie, hello. Welcome.

Thank you.

Hi, there. Come on in. Find a spot. How's everybody doing tonight?
Good.

Good.

Excellent. You staying warm? Is it getting chilly outside?

It's heating up. [CROSSTALK]

I got in earlier today and it's beautiful. It was a beautiful day. Well, thank you
for organizing that for me.

Where are you coming from?

California. Land of power outages and wildfires. Oh my goodness, it's a nice
little break, let me say that. Welcome, everybody. Do you all have name tags?
Do you have a name tag?

I do.

If you could do me a favor and make sure it's focused towards me, that would
help - Be very helpful, so I can see all of that. My name is Rob. As you
probably figured out, I'm going to be the moderator here today. Welcome to all
of you. Really glad to see you all. I am here to have a discussion with you
about energy and energy sources. But, I want to tell you that I am not actually
an employee of the sponsoring organization. I'm an employee of an
independent market research firm and I go through the trouble of telling you
that just so that you know I have no stake in the outcome of this research. If
you have something really positive to say about something, that's great. If you
have something that's really negative to say about it, that's great too. Really
just looking for your honest, candid opinions. Now, this is a group discussion.
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One of the things that I will hope I'll see from each one of you is that you will
all participate. Nobody gets to be a silent partner sitting here through the
whole group. That said, I don't want you to feel like I want you to necessarily
be forced into any sort of consensus opinion. Like if - it's certainly OK to have
different opinions, particularly if you're listening to everybody else talk about
something and it seems like everybody's coming out on one side - And, you're
thinking, "I don't know what planet these guys are from, but I couldn't
disagree more." By all means, please speak up. Because if you feel that way,
more than likely other people in the population feel that way as well and it's
important they hear that view expressed. A couple other things I just want to
let you know, because we do have a conversation, sometimes people do get
excited and we start having side conversations and that doesn't work so well,
because I want to be sure I'm hearing everybody's comments. If we can keep it
at one conversation at a time, that would be awesome. Also, I want to let you
know we are recording this session. I do have colleagues in the back just to
observe, take notes, that kind of thing. But we are - I want to assure you that
all this information is going to be held in confidence. We're all - Only using
this for internal analysis purposes only. If any of you were hoping that this
was going to be a breakout moment on YouTube, you'll have to go to a
different group. That's not going to happen tonight. But oh well, I think we'll
have a good time, nonetheless. What I'd like to have us do is just to have a
chance to get to know each one of you briefly and kind of your energy
situation. I put a little cheat sheet on the back. What I'd love to do is just kind
of go around, if you could tell us your name, what occupation or what it is you
do when you're not coming to focus groups like this one, and then your home
energy sources and what - I've got now versus when you moved into your
place. Some of you may have started off with a particular energy source and
then switched over time. I'm kind of curious if that ever is the case for any of
you. OK? So Will, why don't we have you start off?

[00:03:51]

My name's Will Wiley. I'm a retired mail carrier, 37 years, and the home that I
live in has natural gas through Northwest Natural, as well as electricity through
PGE. And very little's changed since I moved in. I did add some solar collectors
for my swimming pool to heat the water through that instead of the natural gas
that was - It has a heater that's not plugged in right now, because I'm using the
sun.

Great to have you here.
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Thank you.
Bryan.

My name's Bryan. I'm a concert promoter and my house has a natural gas, as
well. And it has since I've been there, just a couple years.

So electricity and natural gas?

Yeah.

Great to have you here. Kelsi.

I'm Kelsi. I'm a media distributor for [INAUDIBLE] the organ symphony,
children's theater, stuff like that. I hang the 11 by 17 posters in restaurants and
whatnot. And my house has natural gas and - through Northwest Natural and

also PGE. It's just kind of been the same with every rental I've had.

And for both you and Bryan, your natural gas is for what? Heating and water
or what - how do you use natural gas?

Just heating the house.

Home heating?

Yeah.

I believe it's the same. Yes, home heating.

Great to have you here. Mary.

I'm Mary and my occupation is HR. I'm under the HR umbrella. My energy
sources are Northwest Natural Gas as well, for my fireplace and my stove. And
electricity is through - I think it's through Clark County. I live in - across the
river.

And, that's been the same -?

Mm-hmm.

You've kept it and been consistent since you moved in?
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Yes.
Well, nice to have you here. Stanley.

I am Stanley. I'm a product manager, I work on healthcare software, and I have
had natural gas and electricity since I moved in.

And what do you use your natural gas - What is that for?

It's for the stove, heating, and I believe the water heat as well.

Nice to have you here. Gwen.

My name is Gwen and I'm retired. I've been retired, I think, seven or eight years.
You lose track after the first year. And I have Northwest Natural Gas for heating
and my stove is gas and electric, and then I have electric for my lighting.
Perfect.

It's been the same since I moved in.

Well, nice to have you here.

Thank you.

Jodi.

My name's Jodi and actually I'm self-employed. I have a floral, wedding and
event business of my own.

[00:06:58]

Can you be sure to speak up so -

Sure.

- we can hear you? You're - I heard the self-employed, but then I couldn't -

Self-employed wedding and events floral. And our home is heated with
electricity and Northwest Natural Gas. PGE, fireplace, stovetop, of course, and
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then heating electric.
Great. Nice to have you here. Eric.

I'm Eric. I'm a - I work in nutrition services in a high school, which basically
means our school district's lone lunch lady. And our house has - currently has a
natural gas heater. We put it in about ten years ago. Prior to that we had -
Basically, one of those giant oil tanks in the front yard. Which, it was - Yes. We
replaced that about ten years ago and then we also - Primarily electric, but we
actually go through Arcadia Power, which means that we basically use a solar
and wind power, basically offset the electrical. But - so they kind of go through
PG. It's a process thing.

And have you changed any of these sources since you moved in?

As I'said, about ten years ago, yes. I changed the oil to natural gas. Well, actually,
I guess we were going straight electric with PG and two years ago we went -
Started going through Arcadia, so we get to use the solar and wind power.
We've got a great, dynamic group here today. That's awesome. We're going to
start off with a little exercise that is basically called word association. This is
where I'm going to go over to the chart. I'm going to have a word or a phrase
and then I want you to just to kind of shout out whatever comes to mind when
you see this word or phrase. The first is clean energy. What do we think of
clean energy? What comes to mind?

Solar.

Solar?

Environment.

Environment.

Wind.

What else?

I consider gas clean.

Gas.
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Natural gas.

Natural gas. What else?

Green.

Green.

Propane, since we're differentiating.
Important, survivability.

Important and -

Important and survivability.
Important and survivability?
Correct.

Sustainability.

That's - Yes.

That one, too.

Close enough.

Sorry, lost my - And then sustainability.

Maybe little to no negative effects?

Small footprint. Or small carbon footprint.

[00:10:05]

6
CuB/107
Jenks/110

Small carbon footprint. Well, this is good. Let me - Let's go to the next one.

Electricity.

Expensive.
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I was going to [LAUGHTER] that, actually.
Expensive?

Yes.

Sometimes dirty.

Dirty?

With coal fired, anyway.

That's assuming it's generated by coal?
Yes.

What else?

Edison.

Edison. Anything else?

Pervasive. It's everywhere.

Pervasive. Anything else?

Indispensable, I would say. Look at my phone, to charge it.
Good list so far. Natural gas.

Cheap.

Cheap?

Cheaper.

Cheaper, yes.

Cheaper.
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Yes, cheaper.
Cheaper than what?
Electricity.
Electricity.

What else?

Maybe clean burning.
Clean burning.
Efficient.

Efficient?

Yes.

What else?

Deceptively dangerous, actually. It is not as clean as it should be or could be,
because of the way it's processed and gotten.

Dangerous in the processing part? Not in the using part?
To basically survivability. That's -

You're talking about the gathering of -

The gathering. Yes, the gathering of it from [CROSSTALK].
The processing of it.

Correct.

Fracking.

Most definitely.
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Anything else? That's a good list. Awesome. I guess I want to start off by
asking you a little bit more about when you're thinking about home energy
sources, what are the factors - And, you may have touched on some of those
that we just went through that exercise. What are some of the most important
factors to consider when you're trying to think about what home energy
sources you should use?

Availability.

What's that?

Availability.

And what do you mean by that? Can you elaborate?

I mean like whether or not there's a provider that services where I live.

Is that a question? When would there be a problem with availability?
[00:13:10]

I mean, like if I had to choose one natural gas provider over another, I really
don't have a choice where I am. And then costs factor into it as well, as I go down
that road.

You're talking about having multiple choices between utilities or whatever,
but what about just choosing between different kinds of energy sources, like
electricity versus solar, versus natural gas, versus - How do you make those

kinds of decisions?

Payback. The length of time to pay for the upgrade. How long will it take to pay
it for itself?

For the investment?
For the investment, yeah.
Just the cost to maintain it, the usage.

What are you thinking of when you think of cost to maintain?
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Well, certain times like now, I feel like burning gas is cheaper than turning my
electricity on when - in the Winter.

Just the operating cost, basically?

Yes.

And I was going to say options. I don't have the option to look into solar because
of where I live and it's been so long since I moved in there, like 12 years, but I
know that they - We couldn't have solar panels in the area.

And that's because why?

Probably maybe even design or the way that the houses look at it.

Are you in some kind of a housing -

In a subdivision.

Subdivision that has rules? And you're part of a - have an HOA or something
that has rules?

I'm not in HOA, so maybe I better keep my mouth shut. But yeah, it's something
like that.

But there's something in the neighborhood that prohibits you from doing
solar?

I just think when I moved in that that was one of the things that they talked
about. No solar panels.

Interesting.

What else?

The - I mean, carbon footprint. That's a huge thing. The - Keeping our planet
available for our kids and grandkids and - I mean -

That plays into -

It plays a major role as well. The reason I started looking at solar and wind to try
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to offset a bunch of the other stuff.

And then - how - was is the life expectancy of something that I might want to
change? Will it be - I know, for example some solar panels, they have a life
expectancy of 20, 25 years or something like that. And you're looking to have to
reinvest. Some offerings have that kind of factor that comes into play.

How about - let's think a little bit about - specifically about heating your
home. I'm curious about advantages of using natural gas for heating your
home. What do you see as the potential advantages of natural gas for heating
your home?

[00:16:25]

I think, just for me, it's the price and convenience versus using electrical.

How is it more convenient?

I mean, just for me, personally. I am renting out a home, so it's just there.
[CROSSTALK].

Convenient. It's already there.
The hassle of doing anything different.

You don't want to make the change and it's also cheaper. What else? Any other
advantages?

To piggyback on that, I have a similar situation. I'm renting my home and it
turns out that I'm in the bathroom sort of where there isn't really a vent for this
natural heating. So I've had to weigh the possibility of getting a space heater for
the winter months and thinking about, "Is there a way to keep the - My room
warm enough right now so that I can survive this winter in this rental?"

That's more of a - Is that a disadvantage that you're describing?

I'm not sure. I think it's more just a circumstance.

You just -

Is the thing. So I -
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There's nothing about the - inherently about the energy source. It's just that
your particular layout is a problem. Anybody else can think of any advantages
of natural gas heating?

Well, the fact that it seems to just - It doesn't seem to need any maintenance that
the system that I've had has probably been in the house 25 years and thing just
keeps running. Very little to do to it and the gas just keeps flowing, easy peasy.

How about disadvantages? What are disadvantages of heating your home with
gas?

It's not as clean as it should be. I mean, it's -

Not as clean as it should be, but what does that mean?

Well, I mean, it's not as clean as other sources. It's -

And what sources are you thinking of?

I'm thinking, again, like solar and wind power, and the other - I mean, if it was
possible to do geothermal as a cleaner source, but that's not really an area where
we can do that conveniently. I mean, there's a lot of downsides to natural gas and
a lot of downsides that are kind of less off the table, generally speaking, in
discussions. It's what I have. It's what I've had to use and I'm still looking for a

better way.

Are we still talking about the source of it being what's primarily you're talking
about or the burning of it?

Both.
Really there's no exhaust.
Like the smell, you mean or -

No. It is a cleaner energy source than, say, like coal, but not by much. And the
way to actually get it is actually has detrimental or - Has detrimental
[INAUDIBLE].

You see -

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 117 of 319
01 5234-E190117 - NW Natural Safety Communications - 10-28-2019 600pm_day1groupl 13
CuB/107

Jenks/117
From what I've read and I've studied. I'm not an expert, so I don't know.

Just to be sure that I'm clear on what - Your perception is that it's cleaner than
coal, but -

[00:19:27]
But not by much.
And not as clean or solar or wind?

Yes. They have their issues, also. [[INAUDIBLE] set up for and things like that,
but they're -

Anybody else? Any other disadvantages to gas for heating your home?
There's a possibility of a leak. You do -
That's what I was going to say.

Now, it's not real high pressure, but it's pressure. And if you do get a leak - Well,
you're looking at [CROSSTALK].

It's going to be detrimental.

So kind of the danger?

The explosion on 23rd a few years ago. I worked two blocks from it and it just -
There was an explosion?

Yes.

Yes. They broke a line.

I was thinking along those same lines if there was a leak or a -

Danger.

Some type of - I don't know.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 118 of 319
01 5234-E190117 - NW Natural Safety Communications - 10-28-2019 600pm_day1groupl 14
CuB/107

Jenks/118

Well, how about let's talk about electricity. Let's talk about the advantages of
electricity. What do you see as the advantages?

Depending on what it's sourced from, much better. If it's - if you're getting
electricity, again, from wind or solar, good. If you're getting it from coal, not so

good. I mean, it's -

How do you balance that all out? How do you figure that out, given that you
can't really discern that when you turn on the light switch?

You - I mean, what I've been doing is I basically find companies that source it out
through that and basically go through them. So I'm giving them money so that
they're sourcing it out, hopefully, shipped in. So basically, they're shifting more
toward those sources rather the coal source.

So in some cases, cleaner.

Yeah.

So that’s one of the advantages. How about other advantages?

More popular, I guess.

More popular.

Convenient. Plug in and go. Are you talking about primarily for heating?

Yeah for heating.

Yeah.

Advantages for heating.

Yeah.

Convenient.

Multiple ways of applying it, whether it’s a forced air thing or if it's an oil, plug-

in heater radiant thing. You have multiple options for what is comfortable for
you.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 119 of 319
01 5234-E190117 - NW Natural Safety Communications - 10-28-2019 600pm_day1groupl 15
CuB/107

Jenks/119

All right. Anything else? How about disadvantages? Electric disadvantages
when it comes to heating your home.

Expensive.
Yes.
Expensive.

Often times slower to radiate through the house. Depending on the type you
have, it can be very slow going.

Slow to get the heat dispersed?
Distributed. Yeah, dispersed.
OK.

Unless its fan forced.

And then I'm assuming I can take the flip side of what you said before, which
is in some cases you are going to get it from a dirty source.

Exactly, yeah.

OK. Anything else in terms of disadvantages you can think of heating your
home with electricity?

Power outage possibilities.

All right. So how about the concept of switching - for those of you who have
electricity to heat your home today, would you consider switching to natural
gas or not? Do any of you have electricity heating your home today? Is
anybody having their home heated by electricity today?

No.

No?

We have electricity to run the furnace but I mean that’s not [[INAUDIBLE].
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Well yes, so you do have an electric furnace, it sounds like.

Well, no, I have a gas. I have a natural gas furnace but I mean you still - it still
runs off of power that’s not natural gas it just [[NAUDIBLE] plugs in.

All right. So you are all kind of on natural gas on heating right now?
Yeah.

Well I guess - I think the - I don’t know. I don’t think I am.

You think you've got electric heating?

Yeah.

Everything is electric, your furnace is electric?

Yeah.

[00:24:00]

So how about for you, would you ever consider switching from electric
furnace to a natural gas furnace?

Potentially. I mean I think it would depend. I mean I guess we have a new bill so
I am assuming most of the new bills are more - I'm trying to think if we’ve done
this.

Efficient more for sure.

Yeah, more efficient. So yeah I think - I guess it would just depend on all of these
factors that we brought up; cost and-.

What do you see as potentially barriers that might prevent you?
Well the biggest would be cost, I think.

The cost in terms of the monthly cost or cost in terms of replacing your furnace
with a -
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Both. First of all replacing and then to maintain, so monthly.

But didn’t we just get through saying that we thought that electricity was more
expensive than natural gas? So if you switch from electric to natural gas
wouldn’t the operating be cheaper?

It would, I would assume so.

So then the barrier of cost is?

Yes then I guess that would - yeah.

So the barrier more the upfront expenditure for the -?

I think so, yeah. Sorry, I'm just thinking - I am just -

A lot of processing that’s going on right now. That'’s all right. That’s great.
Well let’s switch gears and talk about cooking appliances. I want to do the
same kind of exercise with cooking appliances. So let’s talk about what the
advantages of natural gas are for cooking appliances.

Fast.

Fast yeah. Definitely instant.

And why is that important?

The food just cooks more evenly.

And if you want to make s'mores inside. [LAUGHTER]

Yeah it’s just much better.

The s'mores factor. He's underlining that.

[LAUGHTER]

It's definitely better. I didn’t know - this is my first gas stove.

So fast and you feel like you get a more even distribution of heat as well?
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Yeah.

What else? Any other benefits of gas cooking appliances?

I think it's again less costly on the fuel expense. And I think electricity for
cooking I'm assuming I don’t know for sure but that’s my belief, is that electric
elements are just going to cook you right out of your wallet.

So I've heard some arguments for performance and I've heard some arguments
for cost. Anything else? OK. Disadvantages, any disadvantages of gas
appliances?

[00:27:00]

My wife was - when we switched we actually did put in a gas line to the stove
and put in a gas kitchen stove, and my wife was terrified.

So you did switch?

I did switch out something. I take it back, edit the film. [LAUGHTER] I'm a liar.
So you switched from an electric stove to a gas stove.

Yeah.

OK tell me about that process. Why did you do that?

Because of the convenience factor and -

Convenience in what sense?

Convenience of- you are able to cook right away, you don’t have to wait for
things to get up to temp. And I think that’s primarily- the primary reason.

Again, just that performance, that fast.

Performance, yeah. And I wasn’t thinking about the cost of- any savings, because
that’s I think negligible compared to heating your house.

So does your wife - I mean I don’t know if you both cook, but who was the
one who decided that you wanted to go to this gas stove?
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I decided that she would be better off cooking with gas. [LAUGHTER] She was
concerned about it, but we’d used it for a while in like a little travel trailer, and
that kind of thing. So we saw the convenience and I assured her that it's you
know-

Was she interested in the potential benefits of the performance?

Yeah, absolutely.

But was nervous about it.

She was nervous about -

What was she nervous of?

Potential explosion from the burner going out and the valve still being open. So
that was her primary concern.

That’s what I was worried about it before- when the house came with the gas. I
used to use electric all the time. But once I started using it I wouldn’t switch.

Because you've used gas and you wouldn’t switch because?
Because of the way that food cooks and - it’s just more convenient.
So you got over that nervousness.

Oh yeah.

What did it take to get over the - in both of your cases. What did it take to get
over the nervousness about using gas?

I think for her was just my reassurance that we are not sloppy about turning
things on and off. I think when she saw the way that you turn the knob and it's

igniting instantly as you turn the knob. How do you miss that it's burning?

Actually some of the settings are super low. Like on ours, to warm, there's still a
flame but you can’t see it.

Really?
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So we've forgotten to turn it off several times just like there's the knob- someone
is in the kitchen like, “I feel heat,” and you can see that the knob wasn’t turned
off but you can’t see the flame.

[00:30:02]

There still is a flame, it’s not just emitting gas. [CROSSTALK] But the

nervousness about the gas and exploding isn’t different than this, it’s just you
didn’t know that the flame was on is what you're saying.

Right.

And I was worried about the smell that our house might smell like gas a little bit.
I mean the house that we bought had the gas stove before and we didn’t have
one.

And did that turn out to be a concern?

Yeah I think I smelled it at first but maybe just because the house was brand new
but -

So as you got used to as you started cooking you didn’t seem to have a
problem with it?

Yeah. No.

All right. Any other disadvantages - I guess we got onto this in terms of
disadvantages. Any disadvantages?

Just simply catching something on fire very easily; your hair, your clothing.
More so than electric?

Electric you could get burned, but it's not going to necessarily catch on fire.
All right.

And for me, see disadvantages of furnace just replace the -

The same concerns about it.
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Yeah. The fracking issue.

OK. All right well let’s go back to - now let’s talk about electric cooking
appliances. What are the advantages of electric, cooking advantages?

Not going to burn anything down.

Sorry?

They are not going to burn anything down.
[CROSSTALK]

So less likely to burn things down.

The appliances are generally cheaper. And again if you are getting your energy
from a clean source, it’s better that way.

Yeah.

For me, like I have a roommate who is in charge of the gas bill and doesn’t really
pay all the time. So that can shut off, you can still cook.

Are you the one responsible for electric and he’s responsible for gas?

Yes.

So if it were reversed you’d be telling me just the opposite?

Probably.

So there is nothing inherent [CROSSTALK]. OK I got you.

Any situation yes.

All right. OK. Any other advantages? So we’ve got clean, not as likely to burn
things down, cheaper appliances overall. Anything else? How about

disadvantages what are disadvantages of cooking appliances that are electric?

If the power goes out, you can’t cook.
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You never seem to have - we have power outages, but we rarely have “sorry
your natural gas isn’t coming through, it’s been shut off”. That’s just - well I
guess we don’t pay.

But you don’t have as much disruption - well I guess you are saying there is
not as much disruption on the natural gas front as electric?

[00:33:02]

Yes.

So that’s almost a -

That's a positive.

Yeah so it’s a positive for natural gas, negative for electric. More susceptible.
And I think a negative with I think about the electric stoves that I have had most
of my life, there is always an element going out or just not sitting right. I've never
had one with a glass top or like that because we went to gas instead. But I don’t
know how those hold up if you were going to replace the glass stove and that
sort of things. But it seems like in the past in my younger days.

So the coil [CROSSTALK].

The coil yeah. So that’s always something going.

Maintenance.

Yeah. Replacing and all that stuff.

All right. So who here has electric appliances today? Anybody? All right.

Yeah I have a couple.

So would you folks ever consider switching to natural gas appliance? Well
let’s go with the - you say yes and I want to know why now.

[CROSSTALK] other people are saying about just cooking food more evenly but
I'd switch - it would be something I would look for in a new place, but it
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wouldn’t be something that would be like a deal breaker where I'd go out of my
way to try to get my landlord to switch it.

So you’d consider it just because of the performance kinds of things we were
talking about?

Right.

OK. Anybody else that would consider it?

I'd have to know more about it like how does that work versus electric a bit.
But you currently have - I thought you said you already had natural gas.

I have natural gas stove top but not -

Not for the oven. You have a separate oven.

Yeah. I have a separate oven and then I have a secondary oven and microwave.

So if you were going to go to some sort of natural gas version of that, you'd
want to know more about what?

How does that work, is it open flame when cooking like a stove is, is the heating
element on top [INAUDIBLE]. I haven’t heard that.

So is it more just - do you have certain concerns that you're worried about?

No, just is there going to be benefits to it like is it going to cook the food more
evenly versus burning your pizza on top or bottom.

So what are the benefits really?
Yeah.

OK. All right, and then you said no.
No.

You wouldn’t do that. Tell me why.
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Because that’s something I don’t - natural gas isn’t as good as it says it is in terms
of the environment and I'm trying to be as cautious so I can’t have any more of
that because it’s tough times and everything. And so at least with the electric
appliances, I have more control over who is providing me that energy as
opposed to natural gas I know it’s coming from fracking and I can’t - I still have
the furnaces but I don’t have the means to replace them this time.

[00:36:18]

Right.

So we’ve just got to be more and more cautious about what we are doing to the
environment.

So curious; how many of you folks have electric water heaters? Anybody?
Yeah.

Just one? OK. And I'm guessing you are happy with electric for the same
reasons?

As happy as I can be.

But again it’s nothing you would be considering switching to natural gas or
whatever?

Yeah, I wouldn’t.
OK. And for the same reasons we’ve been talking about.
Yeah.

OK. I'm curious about is natural gas used in any other ways in your homes,
whether its grills or fireplaces or other things.

Yeah.

What? What kinds of things?

Fireplace.
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So fireplace. OK. What other ways is gas used in your home? Any other ways?
Grills?

I have a line to outdoors to my grill outside.

OK. Anything else? And any particular reason? Did the fireplace come that
way?

Yes.
And how about your outside line it was already -?
-Fireplace [INAUDIBLE].

It came that way, OK. All right, so what I want to do now is go through and get
your sense of whether electricity or natural gas has an advantage. Which has
the greatest advantage in some of these different elements. So reliable
uninterrupted supply; electricity or natural gas which has the advantage, do
you think?

Natural gas.

OK. And that’s based on what, just your own experience where you've had
electricity gone out?

For me yeah. Whether taking out tree lamps or power lines or freezing rain that’s
something.

But nobody has had any problems with their natural gas everything

interrupted? OK. How about cost of appliances electric or natural gas, which
has the advantage?

It seems like when I was pricing before the electric ones were the cheaper than
the gas ones but I can’t say I'm 100% on that one. Or at least that was what I was
doing years ago.

[00:39:08]

I think electric would be cheaper. I feel like more people are moving towards gas,
so the demand might be higher for those appliances.
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Your sense is they are moving to gas because of - is it cheaper because the gas
is cheaper or that the appliance itself is cheaper? Because there is the operating
expense and then there is the -

No, the gas would be cheaper.

But the appliance itself, it sounds like a couple of you think maybe electric is
cheaper.

Yeah.

How about the rest of you?

[INAUDIBLE].

I haven’t been shopping in a while.

Not really sure?

Yeah. I would think the electric would be cheaper.

Monthly bills, what are cheaper or has the advantage; electric or natural gas?
We are talking about appliances specifically or are we talking about -?
Overall.

In terms of bills, gas is cheaper.

[CROSSTALK]. It's gone up some. It’s kind of fluctuated a little bit in the last
year or two.

[INAUDIBLE].

How about safe usage. Does one have an advantage over the other or are they
the same or?

I think they are the same, myself.

I don’t know what the disadvantages of electric for safety-wise is.
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Appliances of wire codes that are frayed or winding up in the tub with a blow-
dryer.

[CROSSTALK]

So any thoughts about safe usage, are they equally safe, one safer than the
other? What are we thinking?

I think they both have their advantages and disadvantages.

Do you feel like one has an advantage over the other or no?

I think it’s a wash.

It’s a wash?

I think it’s a wash too.

And then how about energy efficiency?

There is some high efficiency in electric appliances like the water heaters and
things that are - and some of the instant on demand type of stuff. I think that’s
just come a long way with electric as far as improving efficiency over -

You're thinking specifically about water heaters?

Water heaters yeah. I don’t know about space heat kind of things. I don’t know.

Anybody else have any thoughts about efficiency whether there is a benefit of
one over the other?

I have no idea on that one.

OK. So I'm curious given that you’ve all had some natural gas I'm wondering
if the gas were to go away tomorrow. If you didn't have natural gas, how big of
a deal would that be for you in terms of impacting your life, your day to day
life? Would that be an issue?

A little colder [INAUDIBLE]

What would be the major impact if gas were to go away tomorrow?
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My furnace wouldn't heat the air in the house.
Cooking for me.
Cooking would be a problem.
And you couldn't do your s’'mores anymore.
Back to the toaster.
Your bill would be higher.

And my water heater. I wouldn't have hot water either so I'd have to be
converting stuff.

So a big deal?

Yes.

Sure. [INAUDIBLE]

How about the lack of a redundant power supply? Would that be a factor?
Would be thinking about that at all? I mean right now, most of you have
electricity and gas, is it important that you have multiple sources of energy or
does that not really matter to you?

It matters to me. It's nice to have options available.

Yes.

Yes. Like if I'm -

Not being locked in to juts electric or locked in to -

Why is important to have options available?

In case the other one goes down. In case we have that ice storm that takes down

the power, it's nice to have - you know, I can still cook on my stove for example. I
won't have to get the electric read out but I will have the - the valve is manual.
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You can still cook?

I can still cook and maybe warm my wife toasty side, rotate her around a little bit
[INAUDIBLE]

And if we just only had gas as an option, would our cost stay low knowing that
we had have to it?

Because there would be no other option.

No competition.

So having some different options kind of keeps everybody honest? Is that
what I'm hearing you say? So the competition - Let's switch gears and talk a
little bit about - I mean we've touched on this but I want to go a little deeper
now in terms of the environment and some of the environmental issues that all
of these affect. What do you believe are the greatest contributors to climate
change today when it comes to carbon emissions? What are the biggest
contributors in your mind's eye?

Fossil fuels.

OK. Specifically coming from where? Where do you think where do the -

Well obviously [CROSSTALK] probably the dirtiest of all of them historically.
Industrial.

[00:45:04]

[INAUDIBLE] manufacturing.

So fossil fuels specifically from autos, manufacturing.

Coal I'm sure factors in there big time historically, yes, around the world.

Any other thoughts about contributors, major contributors to climate change?
Carbon?

Well methane.

Methane from the animals. Leaf.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 134 of 319
01 5234-E190117 - NW Natural Safety Communications - 10-28-2019 600pm_day1groupl 30
CuB/107

Jenks/134
Yes. Well I mean that's -
It's real.
And from the waste sites, the methane that's produced there and -
So methane from garbage, from dumps, and -
As the air heats up, the methane is basically trapped in the ice which is basically
being released which speeds the - I mean the methane, the carbon, the - it's all
that.

[INAUDIBLE] the moderation potentially but now not so much -

Right. How about what are the energy sources that you think are playing a
positive role when it comes to climate change?

That be solar and wind. Aside from [INAUDIBLE] solar panels but I mean
[INAUDIBLE] you have to get them somehow. So I mean there's an initial -

What is it about solar and wind that makes it feel like they're making a
positive contribution?

Well they're there without actually destroying things.

They're not depleting resources that are - I mean the solar radiation is sustainable
so far as the next couple of million years goes anyway.

So there's a sustainability aspect?

As well as with the wind, same kind of thing, the wind's going to be there either
way.

Any other energy sources playing a positive role?
Wave. Wave energy generation is interesting.
Geothermal when you get it.

Geothermal. I love geothermal. Wave energy, they're designing power
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generation from waves in the oceans and it's kind of an interesting thing. They're
proven. They've got some working models of that stuff.

OK. Cool. I'm curious, where does natural gas fit in to all of this? Where does
it fit in when it comes to the role it plays in climate change? Is it a positive or is
it a negative role?

It's not positive.

I think the fracking, the thing just turn the whole perception upside down and
for good reason in my opinion.

Is the negative, just to be clear, from your perspective, it's the fracking, it's the
kind of - it's the actual getting the natural gas and what -

[00:48:07]

And what's the effects on the substrata I guess of the Earth and what it's doing to
the -

Explain what fracking because I'm not familiar with how they actually process
the gas.

The create explosions below the surface of the soil in certain areas that can
release the natural gas where it's not freely coming up fast enough. It breaks up
the rocks so that it releases the natural gas to be collected.

The biggest problem is not just there. It goes all over the place. The waterways -
It spreads out.

Winds up in the water sometimes.

Not sometimes, all the time.

Yeah. I didn't want to be - [CROSSTALK]

Freaking me out.

You should be.
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So again, any other thoughts about this? So we've got the processing that is a
concern at least for some folks. Is that a general concern or is that - not sure,
not paid a lot of attention to it.

Not sure. Haven't paid enough attention or just don't know enough about the
process to -

What about - I guess the other argument sometimes made is that, to your point
about coal, coal is the source for a lot of years for various different - for
electricity as well as, you know, other -

And oil.

Where does natural gas fit relative to that?

Step up.

Do you consider it a cleaner version, a cleaner resource than some of the other
fossil fuels that are out there?

For me, the problems with coal has largely to do with the particulates that the
emissions wind up in the air. Gas, natural gas, burns off very cleanly from what I

- as far I know. That's my perception.

I'm not 100% on that. I've heard mixed things on that on how clean it is. I don't
know in terms of the burning -

Relative to coal, I would say it's probably far less particulates than what coal puts
out.

I think I'm hearing kind of a mixed message. So it might be a cleaner
alternative certainly than some fuels like coal.

At least on the output after it's being burned for example but coal has to be more
[INAUDIBLE] so I don't know what goes on there ecologically but the fracking
that goes on with natural gas, that's really detrimental to -

Right. So I'm hearing the concerns about the processing of fracking.

But the exhaust I think brings that down a notch because my perception is
anyway that it's cleaner burning.
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[00:51:14]

And this is a complicated situation because were talking about different kinds
of effects. In terms of the climate change aspect of it when we think about
carbon emissions, where does natural gas fit relative to the - you've got coal,
you've got solar, you've got natural gas, where does it all kind of fit?

Somewhere in the middle between those two.
So cleaner than coal.
Not as clean as solar.

Not as clean than solar? How do you feel about the idea of sort of natural gas
being kind of a bridge or a pathway from say dirtier energies or dirty energy
sources to a pathway to eventually wind and solar, other kinds of energy
sources?

My opinion is, and this is just opinion obviously, I guess that's why we're here, is
that the capacity for solar and wind generation is advancing so fast and is
becoming so much more commonplace and within somewhat of a reach of the
average guy if he really invest in it for his family, that I don't know that there
needs to be much of a bridge. I don't know the gas provides a bridge when I
think about the damage of fracking. I'd just soon make the jump direct.

And I'm not an expert at this either but let's just assume for a moment that
there wasn't enough resources to provide all of the energy needs through wind
and solar which I believe is actually the case today then the question would
be, how do you make up the difference from people's energy needs and how
do you - if wind and solar isn't there in sufficient quantity to be able to meet
everybody's energy needs -

[INAUDIBLE]

Then how do you feel about sort of natural gas kind of filling the gap until the
wind and energy needs are sufficient?

I have a hard time with that one because of what I believe about the fracking. I

have a hard time ascribing to that. I also neglected to think of another option is
the geothermal is so readily available. It's all around us and there are very low
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tech ways of implementing some of that just by digging a hole and burying some
pipe and a little bit of electricity to pump water, air.

[00:54:18]

Fair enough. Some of you may have heard that on - in some of the West Coast
cities that they're either passing or considering bans on natural gas hook-ups,
for new natural gas hook-ups in some of the new buildings that are being
constructed. So it's done in a kind of a locality, sort of a more local government
kind of area. I'm curious what you think about that? Do you think that that's -

Are they banning -
In new construction.

But in terms of their banning natural gas, what are they allowing to be OK in its
place? Do you know that?

Yes, I was going to ask -

That's a huge thing. If they're banning just that, that's not great but if they're
banning that and say like coal power so they're going alternate greener routes,
I'm all for it.

When you say buildings, do you mean just like an office building or a home or a

Talking more about like residential type of situations so that people like you
in certain cities would - if you were going into a new building, what they're
talking about or considering, saying can't do that. Maybe all electric to answer
your question. Maybe an all-electric as opposed to a natural gas kind of thing.
What do you think about that? Is that appropriate? Do you feel like it's
appropriate for government to step in and do that? Do you feel like you -

I feel like if there's a need, a people's need or their wanting to have that as a
choice but I don't like it should eventually be pushed into where you don't have
a choice and -

So you feel like having a choice would be a positive thing?

Right.
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Let me turn around for you and make it kind of maybe more real, like if they
basically said no more natural gas in this community. You guys can't do
natural gas anymore, how would you feel about your city government telling
you that?

I generally don't like that. In view of what science seems to be saying about the
tipping point that we may be over in our environment and that climate change
may be at that point, we're at the brink, I don't know that I object as much to
government saying please, somebody's got to help us get past - get pulled back
from that tipping point. So I've got real strong mixed feelings on that. I don't
have an absolute, they better not restrict my choice.

Right.

I can't say -

It sounds like one of the issues that you bring up Eric is you'd want to have
some sense that they weren't replacing it with something that was -

[00:57:24]
Correct.

As detrimental whatever which - and I guess that would depend on the
community.

Right.

[INAUDIBLE]

And cost is a factor too. So if you [INAUDIBLE] gas which is the cheaper
alternative and you're forced into something that's super expensive then
[INAUDIBLE] be even more expensive than it is.

And then you're [INAUDIBLE] people out of the neighborhood also.

Yes.

Like is there any subsidy, subsidization of this, if you're going to remove any of
the choice -
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[INAUDIBLE]

Right. And then you're talking about eliminating competition from providers of
different -

So there's a real -

[CROSSTALK] competition of providers right now. I mean you have one or -
Yes. There's not very many -

Usually have one choice depending on what you're doing.

I'm hearing a real tension. On the one hand there's a real concern about the
environment wanting to do right by that and yet at the same time, some
practical challenges with cost and with -

Choice.

Choice and the like. Fair enough. What I'd like to do now is discuss something
that's called renewable natural gas. Has anyone ever heard of renewable
natural gas?

No. [CROSSTALK]

Well I'm going to do is pass these things along and if you take one and pass it
along, that would be great. Actually, if there are any extras, I haven't counted
these out so if there are any extras, send them back my way. And what we'll do

[INAUDIBLE]
Yes.

[CROSSTALK] Any extras or what, you managed to do this on the dot, man,
that's great. I'm going to read this out loud while we read it together, OK?
Renewable natural gas. Renewable natural gas is produced from local organic
materials like food, agriculture and forestry waste, waste water, or landfills. As
these materials decompose, they produce methane. That methane can be
captured, conditioned to pipeline quality and delivered in the existing

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 141 of 319
01 5234-E190117 - NW Natural Safety Communications - 10-28-2019 600pm_day1groupl 37
CuB/107

Jenks/141

pipeline system to vehicles and homes and businesses where it can be used in
existing appliances and equipment. This provides a renewable energy option
for the natural gas system in the same way that wind and solar are used to
generate renewable electricity. In closing the loop on what would otherwise be
wasted gas, renewable natural gas up to an 80% carbon reduction benefit. And
so you can see here -

Move entirely away from fracking and do this, that would be incredible.

Yes.

So, let's talk about that. What are your impressions? What do you think about
this concept?

Absolutely fantastic because you get rid of - I mean we have so much waste
that's basically killing us. I mean we could turn it into something useful, that
would help us and stop other things that are killing us. I'm all for that.
[01:00:29]

How about the rest of you? What do you think?

Ilove it.

Yes.

Yes.

Yes? Why do you love it?

Renewable and eliminating the fracking from the equation if that's, you know, I
would imagine that it might become close to eliminating the need for fracking if
it were adopted.

It should. We have enough stuff.

We do.

Any other thoughts about it?

Just the fact of waste. At some point, where is waste going to go especially if we
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keep growing? It makes sense to me.

So being able to do kind of do something with all this waste.
[INAUDIBLE]

Any negatives that you can think of or no?

Not based on this little bit right here, no.

But nothing immediately jumps out at you where you're kind of saying, I can't
see the benefit?

I can't see myself processing that. [INAUDIBLE] That would be a negative.
What was that? You can't see yourself [CROSSTALK] I got you. How does it
affect your perception of natural gas when you think about natural gas in this
sense?

That boost my opinion of it much higher because this layout here is not entirely
environmentally destructive. This here, if this is a feasible and it can be done,
that is something that is cleaner, beneficial -

Close to a home run.

Yes.

Well it definitely gives natural gas - when you think of natural, this is definitely -
agricultural waste, animal waste, that's natural.

And all that methane is just leaking everywhere anyway so you take it and use it.
Put it somewhere.
Yes, put it somewhere.

How would you feel about a utility that was offering renewable natural gas?
What would be your impressions?

I would seriously look into it.
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What would your perception be of a utility that was pursuing that? What
would be your characterization, or your impression, of how they are as an
organization?

Responsible. I see them as being responsible. Obviously, they would be needing
to assess the cost and making that something that wouldn't be a huge sticker
shock to the average person. It's hard to know what the cost for doing this is.
[01:03:31]

That's what I was going to say just to piggyback. I probably wouldn't jump ship
right away. I would want to see - I don't know how long six months, a year, as

far as what the cost would be.

It should be free because we're taking the waste and doing something good with
it.

We are, but, I mean, there's always [CROSSTALK]

That would be nice if [CROSSTALK]

There's some cost for them to do all this.

Somebody has got to be doing it.

I would probably do some research and then also [CROSSTALK]

But again, I guess my question really is, how would you perceive a utility that
was offering natural gas, the conventional natural gas, versus a utility that was
offering this renewable natural gas? How would you perceive them
differently?

Superior versus inferior.

Yes, like you said, responsible, doing the right thing. They're trying to
[CROSSTALK]

Somebody who doesn't want to kill our children.

Trying to [CROSSTALK]
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[INAUDIBLE]
Do things, I don't know, the natural way, or at least, provide a service that is
giving us a better option, I guess. I don't know. [CROSSTALK] I don't even know

if natural is the right word.

I probably would reserve judgment until they were actually delivering other
than just pursuing. [CROSSTALK]

Pursuing is a step in the right direction.

Sure, but what does that mean though.

Talking to people that actually - Once it is up and going that have actually used
some services from the company and have seen the results, and lower cost, or

whatever.

Because if it's going to be pursuing this 20 years from now, you're not going to
make a difference.

I'm sure if you caught this, but basically, what they're saying is, that they
would be able to deliver it to you in the same sort of way that you're getting
your natural gas today. Does that make a difference? Does that [CROSSTALK]
Absolutely.

Yes.

It's appealing.

Is that appealing?

If they change the cost and change [CROSSTALK]

It's an option.

Changing something also.

Basically, if you're already getting natural gas, you could still get natural gas
delivered in the same way only a different source.
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It would be cleaner, and natural. It would be a cleaner, natural source.
It would be a good option.

That's a positive?

Yes.

Something that should be emphasized [CROSSTALK]

Absolutely.

Definitely.

I would applaud a company that's trying. When they implement it, then it's big
cheers.

I want to throw another concept here by you.
Do you know anything? Are you just a neutral [CROSSTALK]

I'm a neutral guy, remember. I'm the guy. I just told you I was a neutral guy
[CROSSTALK] I do like to think I know something, but I don't know if I know
what you want to know. This next one is called renewable hydrogen, or
power-to-gas. Let's read this together. "Power-to-gas is a process that captures
surplus wind and solar energy and converts it to renewable natural gas, or
hydrogen, through electrolysis. This renewable energy can be stored and then
blended into our pipeline system till one day serve homes, businesses, and
vehicles." What are your thoughts about that? It's basically taking wind and
solar energy. Then applying it and converting it into converting [CROSSTALK]

[01:07:03]

It depends on how the conversion is done. If it's done through huge machines
that are [[INAUDIBLE] up to do it. Then it's dicey. I'm not sure how this works.
The electrolysis, that's interesting.

They're basically saying is - What they're saying is, they're using this energy

that's coming from wind and solar. Then it's through electrolysis splitting the
water molecules to produce hydrogen.
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It's another home run. It's another absolute home run because electrolysis is
basically splitting water into hydrogen and oxygen. It's separating it. It's strictly
done with electricity. Then I don't know the process of converting the hydrogen
into a natural gas.

Apparently it mixes with carbon, which then that concerns me a bit there. Where
is that carbon coming from? [CROSSTALK]

Hydrogen and carbon combined through [CROSSTALK]

You see a nice big factory there with hydrogen and carbon [INAUDIBLE] That's
where it gets a little [CROSSTALK]

Tell me more about what you're [CROSSTALK]
I don't know. That's the thing.

Even though the original source is solar and wind, there's some concern that
down the line [CROSSTALK]

It's what you're doing with it to - That's where I don't - Again, I'd have to look,
and research, and know what this means. Where like the renewable natural gas
makes more sense because they already have methane release. It's just basically
channeling the methane. It's already there. This is taking something, combining
it, with something else, and readjusting it with - But how was that - How was
that implementation? What implementation? What are the pieces going there
and how clean is that? The pieces that are actually making this, which I don't
know.

Other thoughts? Thoughts that are negative?

I'm also curious because earlier you had that wind and solar energy they were a
little bit behind, and we're waiting for them to be extended to everyone. That's
why natural gas certainly has this bridge. If we also diverting wind and solar
energy to try to make a cleaner, natural gas, then are we still waiting for that
equation.

Part of that equation is a lot of times you have so much solar that it's higher than
the demand that they can take it right out. It's either finding a way to store it by
using batteries, or some other. There's some really cool things that are being done
to store the energy to use it later, like after the sun goes down. This sounds like
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one way of taking it, some of that, and applying it to the natural gas that's doing
it. What the carbon is doing is a clean deal, then it's another whole other
[INAUDIBLE]

Any other thoughts on this one? How does this affect your perceptions of
natural gas if this were available?

[01:10:05]

Versatile. Versatile.

I guess what I'm asking is, would you feel this is a step up from where you are
today with natural gas? Would it be the same? How would you perceive this

type of product versus conventional natural gas?

I think it would be a step up, but again, it's an option that I think we would all
consider.

It sounds like there's a lot of - There's interest, but there's some degree of
uncertainty. You want to know a little bit more about what's behind it.

Yes, like he said, you want to know how it's being processed, and what's actually
happening.

If the process is going to worse in processing it then what we already have, or
will it be better in the process.

The trees are better. A little bit, this much. Yes, OK.

Maybe this next question will be hard to answer given what you just said.
How would your perception of a utility offering this product be compared to a
standard - Utilities offering standard conventional natural gas?

Tell us how it's being implemented. Where the carbon is coming from, or how it's
affecting the - Is there a net benefit, or is it just a slight benefit? With that
information, education being provided, it could be a great deal. I'd feel great
about a company doing it if they've got these answers for me.

What about the rest of you? Do you feel the same way?

Yes.
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If it was a little clearer about what was really going on?

It really comes down to positioning. Where the renewable natural gas, the first
one, this is reusing all of these waste products that we have that are just leaking,
and we are wasting, and doing something with them. The renewable hydrogen,
power-to-gas, we are taking these very clean energy sources, and then doing
some process to them to manipulate to them to turn them into another power
source. I don't know that it's - I don't know enough about this process to combine
through methanation in order to make a judgement call. This first one is going to
be wasting into converting into something that we can use. This other one is
taking a very clean source of energy that we have and doing something to it.

There's questions about what's really going on with converting this very clean
[CROSSTALK] Now that we've talked about a couple of different new concepts
here. Does that affect your thoughts about any of gas ban ideas that we were
talking about before? If utilities were offering these as options, would that
change your opinion about whether localities should be [CROSSTALK]

[01:13:12]
It would be standing a potential better way of using it.

In my opinion, you're on a short leash. I'm not going to say don't have our
government step-in just because there might be something down the road. I don't
know. It seems to me in our society we've seen a lot of empty promises in the
past. I don't want to stop one solution [CROSSTALK]

If you can see a company that is totally going with this renewable natural gas
route, and completely banning their use of fracking. Yes, no, they should be
banned from providing that. If they're still fracking, I can still see the point
because how do you know how much is coming from which. One needs to be
stopped entirely.

Let me more specific in terms of the question to. If these concepts were
available, would you want localities to have the ability to ban those particular
capabilities, or would you [CROSSTALK]

I'm OK with the banning until these are the full accessible [CROSSTALK]

A reality?

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 149 of 319
01 5234-E190117 - NW Natural Safety Communications - 10-28-2019 600pm_day1groupl 45
CuB/107

Jenks/149

Yes.
But if these were a reality, then [CROSSTALK]

Again, I'd be [CROSSTALK] banning this, especially a renewable, would be
ridiculous. Banning what we have now, I'm OK with.

What I'd like you to do now is, I'm going to send you one more handout
around the horn. There are no pictures. No pictures on this one.

Do we get to keep these?

No. I'm going to read these things out loud with you. Then I'm going to step in
the back room and see if they have any questions for you while we're looking
at it. What I'd like you to do is, we're going to read all of these. Then I'd like
you to take a few minutes, while I'm in the back room, just to rate them as to
how compelling you feel each message is on a ten point scale. Ten is extremely
compelling. One is not at all compelling. Then you can rate anywhere in-
between. Starting off, first one, "Natural gas is a vital part of a reliable energy
strategy because alternative energy sources like wind, solar, and hydro-power
are not able to meet all of the State's energy needs." Second statement, "All
forms of cleaner energy, hydro, wind, solar, and renewable natural gas, are
needed in a balanced low-carbon future. Natural gas bans will allow utilities
to continue using gas to generate electricity, but it will prevent [[INAUDIBLE]
and businesses from choosing the energy source that best meets their needs.
The existing natural gas network can be used to deliver renewable natural gas
and dramatically reduce greenhouse gas emissions as a result. Natural gas is a
uniquely attractive energy resource because of it's affordability, reliability in
cooking and heating performance." Take a moment and rate those, and I'll be
back in a jiffy.

[01:17:01]

[PAUSE]

[INAUDIBLE] in my gas furnace.

Do you have to switch back over? Do you have to switch back over?

No, I still have a gas furnace..
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One of the coolest things I ever saw with regard to using solar power. They used
it- They had these two lakes, and they were manmade lakes. One is at a higher
elevation than the other. All day long, they used solar power to spin a pump that
would pump the water uphill into the upper lake. Then, at night, they would
have the water come through and just spin the turbine, and generate electricity at
night, so they had power at night time from the access from during the day.

Cool. Let us see what we've got here. Let's go down the list. Everybody has
done their thing, I would assume. Let's start off, and what I want to do is do a
quick poll, and find out from people. How many people gave it - Let's just go
down one at a time. The first statement P, how many gave it between a nine or
a ten? Anybody? One. No, two. Don't be shy. Raise those hands so I can see.
Two. How about anywhere between a six and an eight? How many? One, two,
three. Then, the rest of you came in at something that was five, or lower? That
was three of you, correct? If I did my math right. How about Q? How many
gave it between a nine or a ten? One, two, three. How about six to eight? One,
two, three. Less than five? That was one, two. About S? Anybody give it
between a nine and a ten? One. How about a six to an eight? One, two, three.
Then less than five? One, two, three, four. Letter T, nine to ten? One, two,
three, four, five. Six to eight? One, two. Then lower than five, or five or lower?
One. Lastly, U, "Natural gas has uniquely attracted." Anyone give it a nine or
ten? Two of you. How about six to eight? One, two, three. Less than five? One,
two, three. Let's now take you - I'd like you now choose your - Circle the letter
of the statement that you feel is the most compelling overall. Has everybody
done it? Everybody all good? Have you all chosen? I'm just going to do a quick
poll. How many gave P their most favorite? How about Q? Two, three. How
about S, most compelling? How about T? One, two, three. And you, two of
you. Quickly, let's talk about, those of you who chose Q, why did you feel like
Q was the most compelling?

[01:23:24]
It may have been just it's the cleaner energy source that I know about, or at least

to my knowledge, the hydro, wind, and solar. Then it's renewable. It sounds like
a good idea. At least what I know about it, renewable natural gas.

What was it about that message though - Obviously, it sounds like you liked

the renewable aspect of it, but what in particular stood out for you about that
statement?
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Just that the whole group, all the sources that they're naming, all seem like
positive steps.

How about, Kelsey, were you one who chose this one, or no? I'm sorry. Who
else chose this one?

In case you lose one of, or two of them, then you have something to fall back on.
You have an option.

That's why I chose it too.

How about P? That was another one that got a fair number of votes. What was
the reason for choosing that one as the most compelling?

It's the whole recycle-ability of it. If the existing gas networks were to use this
renewable natural gas, which is also effectively the recycled stuff and will
drastically reduce greenhouse gas admission. Which is the main core that I like
but it's not a whole aspect of taking the stuff that we already have that's
destroying us and using that to benefit us, and save us.

I think there's a piece of it to that speaks to potential feasibility, and thus actually
being able to achieve it. For me, there also sounds like, within that, if we're going
to use all existing networks, and all existing materials. Then it doesn't sound like
the type of thing that I'm going to have to incur a bunch of upfront costs, as well
as ongoing costs in order to actually get it up and running, and then maintain it.

How about the last one, U? A couple of you liked that one. What did you like
about that one?

It wasn't necessarily that I liked it the best, but I realize that I had rated it the
highest on that scale before deciding that it was the one that I sat with. It's just
something that generally we can do a consensus on. That it was an attractive
because of all these qualities, at least right now. As an idea, T is something that I

would stand behind. As a statement, U is a strong reason why we're sticking
with this source.

It just works for me now.
Versus future kind of thing.

I did have a question from the back that I wanted to get your feelings on. It
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turns out that electricity, a lot of the electric utilities today. One of the things
that they're doing is they're basically moving away from coal to natural gas.

[01:26:25]
Are they? I didn't know that.

Does that change your impressions of electricity and natural gas knowing
that?

I still have the options for solar and wind with it at this point? Hopefully the
other aspects that we know of these actually coming through. At this point, it
stays the same for me.

How about the rest of you? Knowing that a lot of the electricity that you're
getting is actually natural gas powered.

I don't know if that's true in this area because of the Bonneville Hydro Power. I
assume that we are - The last I heard, within the last couple of years, is that we're
still selling some to California from excess that we have. Assuming that's true in
this area that may not flow nationwide because who has hydro power like we do
here. There aren't that many places. It does change the equation a little bit maybe
nationwide when you're thinking about coal generation with all the pollutants
that come from that, and the damage to all the - The other consequences of
digging for coal. It's a cleaner alternative to coal, but then, what Eric was saying.
They're still better alternatives that we'd like to see. How it comes into play with
the point that's brought in here about having neighborhoods, or towns, banning
locals from using it. Whereas, they're electricity is being generated from it. That's
a tough call. That's getting into the weeds a little bit, that we need to get into. We
need to get into those weeds, but it's an important message.

Where are you coming out on that then?

I say it's a step up from coal, but again, of which aspect. The aspect of our
electricity coming from [CROSSTALK] from having it from natural gas directly
in our homes.

Another way of looking at this is knowing now that you know. At least, I can't
speak for [[INAUDIBLE] Knowing that over the nation, that a big chunk of the
electric utilities are now moving to natural gas. Does that A, make you feel any
better about natural gas, or B, does it make you feel any less good about
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electric, or does that not affect anything at all?

If we've established that natural gas is less expensive than electric, then why is
electric so expensive?

If it's being generated from natural gas?

Obviously, there's some processing going on to turn it into electricity. Then
distributing it, and you've got a whole network, et cetera. I don't see that it's
moved the needle a whole lot in terms of knowing that. It doesn't change your
opinions drastically, one way or the other.

[01:29:35]

Not dramatically, but it does level, bring things down to a similar level. It brings
things closer.

Just let me pop in the back one last time, and then we'll let you be on your
way. Let me see if we've got one, or any final questions.

That question was a little bit - Maybe it was just my answer wandering all over
the place. It's like there's multiple issues in that question, I thought.

There's a positive and a negative in that.

If utilities are allowed to burn with natural gas, then why are they making them
[CROSSTALK]

They just beat each other out. [CROSSTALK]

That's why I say it didn't really change my opinion at all. I pretty much stayed
with one there.

We're starting the fracking thing. We're fracturing the rock and it's down a
couple of miles to release the natural gas. There's been 60 Minutes and 20/20

episodes for the people politically to open their files [CROSSTALK]

Gang, you've been great. Thank you so much. That will do it. If you would be
so kind to pass in all your materials.

Do want these and all the pictures?
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Do you want these notepads and [CROSSTALK]
Notepads can stay. Then if could take your name tags with you though since
the next people will not likely have your name. [CROSSTALK] Thank you all.
It was great having this session with you.

Yes, thank you.

Appreciate the discussion. [CROSSTALK]
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Welcome. Howdy. How's everybody doing?
OK, how are you?

All right.

So far so good.

So far so good? Excellent. Come on in, make yourself comfortable. How's
everybody doing tonight?

Good.

Pretty good.

Found your way here OK? Didn't freeze on the way? It's getting chilly outside.
Misread the confirmation letter, and was here at 8:00 this morning.

Oh, well -

I was a little early.

You got here on time. Well, welcome, everybody. If you could do me a favor
and make sure your name tags are facing me, that would be awesome. My
name is Rob. I'm going to be the moderator here today, as you probably
figured out. And we are going to be talking about the wonderful world of
energy and energy sources. Now having said that, I want you to know I'm not
actually an employee of the sponsor of this organization - of this particular
study. I am an employee of an independent market research firm. And I go to
the trouble of telling you that just so that you know that I have no stake in the
outcome of this research. So if there's something we talk about here today that
you really love, that's great. If there's something that we talk about that you
really hate, that's great, too. I'm just really looking for the benefit of your
honest, candid opinions. Now along those lines, this is a group. So I am
hoping that everyone will chime in - no silent partners here tonight. We have
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to - everybody has to earn their keep and weigh in on the various different
topics. That said, I want you to know I don't necessarily - I'm not trying to
strive for consensus on all of the different topics. You may all agree on certain
things, you may disagree on other things. It's particularly important for you to
speak up if you hear a bunch of people going down one path and you're
thinking, boy, I couldn't disagree more. That just doesn't - that seems crazy to
me. Please don't suffer in silence. I really want you to be able to speak out in
those circumstances because if you feel that way, more than likely there are
other people in the population that feel that way as well. A couple of other
things - because we're a group, sometimes we get going and things get
exciting, and people start having side conversations. That's a no-no - I can't
allow you to do that only because everything that you say is really important
to me, and I want to be sure that I capture everything that's being said. So if
you're having side conversations, I can't listen to everything all
simultaneously. I'm not that talented. So we'll do one conversation at a time. A
couple of miscellaneous things. I want to let you know that we are going to be
recording this session. I also have colleagues in the back listening, taking
notes, that kind of thing. But I want to assure you that we're going to be
keeping all this information confidential. It's all being used for internal
analysis purposes only, so you don't have to worry about this showing up in
the public domain. And you thought this was your breakout moment on
YouTube, but unfortunately that's not going to happen tonight. So that's kind
of all the preliminaries. Now what we'd like to do is just have a chance to get
to know each one of you just a little bit better. And so what I'd love to do is
kind of go round-robin. And if you wouldn't mind, we've got a little cheat
sheet on the back here that's - love to have you give us your name, your
occupation or whatever it is that you do when you're not coming to focus
groups like this one today. And then I'd like you to tell me what kind of
energy sources you have where you live today, and whether that's different
than when you first moved in to your place - whether you've changed anything
from gas to electric or electric to gas, or you name it - oil to - or burning bush to
something else - whatever it might be. So why don't we start with you, Echo.

[00:04:14]

Perfect. My name is Echo. I am an administrator for a [[INAUDIBLE] company.
And I have an electric house.

Be sure - everyone be sure to project today here as well so they can be sure to
hear you. So you have an all-electric house?

Yes.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 157 of 319
02 5234-E190117 - NW Natural Safety Communications - 10-28-2019 800pm_day1group2 3
CuB/107

Jenkg/157
And it's always been that way?
Mm-hmm.
Well, very nice to have you here.
Thank you.
Doria.

I'm Doria. I'm a full-time mother of a toddler. We have electricity, or electric, and
a fireplace. [CROSSTALK]

And so you stay at home?

Yeah.

And it's always been all electric.
Mm-hmm.

Great. Well, nice to have you here. David?
Let's see, I teach at a local university and -
What do you teach?

I teach anthropology.

Great.

As an adjunct. And I also teach English online as a side gig.
Nice.

I'm living in the house for about two years - electric furnace. And that's -
[CROSSTALK]

All electric?

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 158 of 319
02 5234-E190117 - NW Natural Safety Communications - 10-28-2019 800pm_day1group2 4
CuB/107

Jenks/158

Yeah.

And I assume appliances and all when we're talking about this - all of your
appliances are electric as well.

Yeah.

All your stoves and everything. Great, David. Well, great to have you here.
Tamara.

My name is Tamara. I'm an in-home care aide for my mother. And at home, my
house is all electric, but at my parents' house, which is where I am 90% of my
day, they use electric, but they also have solar panels on the roof, so -

Great. Nice to have you here. Kelly?

I have one, two, three - three businesses. I do two more, so that's five. Three of
them are from home, so anyway - florist and handyman, carpentry work, Air
B&B - anyway, wood stove insert is what I do a lot of heating in the winter with,
and then I have electricity, and that's it.

So wood stove and then electricity. And it's always been that way?

It does have the pipings to do gas, we just have never done it. We've lived there
20 years, so -

But you've never used gas yourself?
No, not at this house.

Well, nice to have you here. Wayne?
I'm retired, kite flyer -

Kite flyer?

Kite flyer - that's what my - I had a stroke several years ago, and that is one of the
things that motivated me to get off my couch and interact with other people.

Wow.
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And therapy for my body. I had lost my balance, had problems with my vision.
So kite flying kind of coordinated everything back together for me.

Nice.

I've lived here in Oregon for 36 years. We've lived in the same home for 32. It's
all electric - all appliances, everything. The gas company came after I had lived in
the home for two years, and I said, what am I supposed to do with these - all
these brand new appliances that are only two years old? You may leave now. So
they did.

[00:07:30]

You had all electric appliances?

All electric. All electric.

So you've basically been all electric the whole time.

32 years.

Great. Well, nice to have you here as well. Kinley?

Yeah, I'm Kinley. I'm a PhD student and teaching assistant. And I have all electric
in an apartment. It's always been all electric.

What are you studying?

Where or what?

What are you studying?

Philosophy.

Philosophy. Nice. Well, nice to have you here. [[INAUDIBLE] ?

My name is Liam. I do laboratory logistics at Providence Health Services. My
house is all electric. I just got it a month ago, so I plan on getting solar panels and

a battery pack for it at some point. But -

But basically it's all electric at this point.
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Yeah, all electric, yeah.
Great. Well, we've got a great group here today. So thanks all for being here
once again. Well, what we're going do first is a little exercise called Word
Association. And what I'm going to do is come out over here, show you a word
or phrase, and then what I'd like you to do is just shout out whatever comes to
mind. So let's start with clean energy. What do you think of when you think of
clean energy?
Windmills.
Windmills?
Solar.
Solar. LFTR.
Let's see, solar - sorry, what was the last one?
LFTR - liquid fuel thorium reactor - LFTR.
LFTR?
L-F-T-R.
L-F-T-R.
Renewable.
Renewable.
Investment.
Gosh, it's not clean anymore though.
Nuclear is very dirty.

Was there something after investment?

I was thinking about nuclear, but it's -
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No, it's really - [CROSSTALK]
It's waste of it - that is so much.
So nuclear.
It's clean energy, but it's got terrible side-effects.
Water.
Hydro.
Water. [CROSSTALK] What else?
Geothermal.

That was a good list. Let's keep going. Electricity - what comes to mind when
you think electricity?

Appliances.

Outlets.

Appliances.

Power lines.

Outlets. [CROSSTALK] Sorry, power lines? Is that what I heard?

Yeah. [CROSSTALK]

Cars made of [INAUDIBLE].

Electric cars? So EV.

[00:10:33]

But as a side note, the lack of infrastructure to keep those things powered up.

Lack of infrastructure.
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That's quickly expanding.

Dams.

Yes, it is, but still. And range is another issue -
That's also expanding.

Again -

Dams? Meaning for hydro?

No, I was just angry at something - sorry.

Are you talking about hydro - [CROSSTALK]
Yeah, dams.

Hydro. Anything else?

Lightning, getting shocked.

Lightning,.

Coal, gas -

Meaning things that create sources? So coal -
Coal fire plants, gas plants -

[INAUDIBLE] plants.

Cool. So let's keep going. Natural gas.
Rotten eggs.

Rotten eggs? Meaning smell, I take it?

Yeah.
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Rotten eggs.
Good stoves to cook on.
Better than coal.

So better than coal, but I also wanted to capture - the other one was good to
cook on?

Yeah.

Good to cook with.

Immediately came to mind - the flames that you cook with.

Anything else?

Gas.

Furnace.

Big canisters.

Big canisters. What are you thinking of when you're thinking about canisters?

Well, I lived in Thailand for a while, and we had to replace that - with a - big
canister would come every - when you run out, you have to order a new -

To heat something?
No, for cooking.
Oh, for cooking.

Repeat - what was your original question is as to needing answers for our own
[INAUDIBLE] ?

The point is what comes to mind when we - when you think of - what comes to
mind.

Just what comes to - OK. Propane?
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Just what do you associate with natural gas.
Propane.
Good or bad.
Propane.
Propane.
Explosions - like the neighbor's house.
Explosions.

Well, yeah, you get a good earthquake and the guy next door might blow. He's
got gas.

Is that something that you've -

Concerned about.

Is it something that you've actually seen happen or is it just a worry?
It's a concern.

Because back east, there's that whole freaking town where the land got over
pressurized and that maybe caught fire.

[00:13:38]

So there's this - there could be an element of danger in terms - on the
[INAUDIBLE] in certain circumstances. Cool, well, let's keep on talking here. A
couple of - and touch on some of the stuff that maybe we've already touched
on a little bit through some of those associations. I guess I'm wondering when
you're thinking about what kind of energy source you want to have for your
home - and right now most of you, or all of you, I guess, really have electricity
as your energy source - what are the factors that you - the important factors
that you consider in choosing electricity as the way to go?

Cost.
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I second that.
Impact of the [INAUDIBLE].

So cost - before I let you go, what's the thinking in terms of cost? Are you
feeling like electric is -

Long-term, what's going to be better for my pockets, for sure.

It's going to be less expensive.

And it can transition to solar and have my own backup, whereas with natural
gas, if there's - something goes wrong, the gas lines get cut - oh, look, I have no
heat, [ have no stove, I - [CROSSTALK]

Let me understand something though. I guess the question - when you're
talking about wanting a backup, everybody here has just electric right now. So
you don't really have a backup today.

No, not today, but I plan on getting solar panels and one of those - like the Tesla
battery pack things or maybe not - it doesn't have to be Tesla, but some - one of
those [INAUDIBLE] so I can basically charge it up. And if there's a power outage

or whatnot, I can run off the batteries to -

So are you saying that maybe a factor is reliability or is a factor having
redundancy, or factor having - [CROSSTALK]

With electric, I have the - I don't currently have a way to go off-grid, but I can get
that capability. With natural gas, I can't go off-grid at any point in time.

So flexibility?
Yeah.

If I was able to pick and choose the type of energy source I had, I would
definitely pick something that had the least environmental impact.

Is your sense that electricity is that today?

I mean, compared to other energy sources, there's energy sources that use less
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environmental impact. But I don't get - I don't have the option to choose right
now, so it's not something I researched and looked into. But if I were to do that,
one of the things that would be important to me is environmental impact.

[00:16:40]

So if someone could make a compelling case for one of these energy sources
that was - one was more environmentally sensitive than another, then that
would be something that would be compelling for you?

Mm-hmm.

I would probably prefer gas to electricity. Electricity - they charge you way too
much for. You're actually getting - you look at your bills, two-thirds of it's not
even really correlating to your house. They just - that's the infrastructure you're
paying for.

So if you feel that way, why is it that you have an electric house as opposed to
gas?

Affordability - changing it over - to change it over. I personally don't have even
duct work in my house. My house is a very old house and it's - it came with
ceiling heat, which is insane. California guy built it, so I don't have any duct
work. So to put that all in the house would be very costly for me.

So basically even though you see some benefit of gas, all the sort of up-front
investment is too much.

I had been considering - I have a flat cooktop that I need to change out. and I'm
actually considering going towards the route of how other countries do it, which
is the big propane tank that you refill outside the home, and pipe that into that,
and have a gas burner cooktop only. There's a lot of places - India, and all the
different countries that do that.

I'm looking at getting a - when I replace mine, getting an induction cooktop
because it gives you the ability to quickly adjust how much you have with gas.
You've got a lot more - [CROSSTALK]

Is this like the glass - you're talking like those glass tops?

The induction ones are basically where - by [INAUDIBLE], you need to use
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specific cookware with it. It heats up the cookware without heating up the actual
element. So you don't have to worry about burning yourself and -

Cost - [CROSSTALK]

If you leave it on - if you take out the - take the pan away, there's no current
flowing. So it -

Right.

As an ex-cook, gas is an awesome thing to cook with. You can regulate it.
Electricity's always got that sine wave going on. And so you've always got a hot
and a cold, and a hot and a cold, and it goes up and down and around. Gas is
just - once you set a temperature and find what you like, boom, it's right there
and it's not going anywhere.

Well, let's get - we'll come to that in a second. I want to maybe kill this part a
little bit in terms of different elements. So when it comes to heating your

home, what do you see as sort of, if any, advantages of going with natural gas?

Natural gas is cheaper than an electric furnace, but I believe a heat pump is
cheaper still, if -

[00:19:44]
So the furnace itself is cheaper?

So an electric furnace is expensive to run. A gas furnace is cheaper, and a heat
pump is cheapest, is where I understand it.

So one benefit - it's a mix, I understand, but one benefit of the home heating
with natural gas is the actual furnace itself could be cheaper than an electric

furnace.

I have no idea what the up-front costs of them are, but I'm talking about just - as
far as running them.

So are you saying that you see that running a gas furnace is cheaper than
electric? Is that what you're saying?

Yeah.
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Any other advantages you could see potentially of a gas for heating?
I think the danger would more higher with gas versus electricity.
Yeah, carbon monoxide -
Yeah.
I think you maintain your temperature easier - [CROSSTALK]

I don't know if that's something - an advantage, but -

Well, that's a disadvantage. We're going to get to disadvantages. I just want to
be sure we haven't covered - so you were saying maintaining -

I think it's easier to maintain general temperature in the house. You don't have
that like, right now I changed from the ceiling heat to just in the wall heat.
Electricity heats it so they're either on all the time or they're off or they're back
on. They fluctuate too much so if you can just have that even - that's like you said
with cooking you get the same with.

Does a gas furnace work when electricity is out? I'm not sure.

If the igniter needs electricity to jump because I know you've got a pilot light
going -

But if it's got the pilot light then it shouldn't need an igniter, right, as long as
the pilot light stays lit.

Even if you don't know it, that's an electronic [CROSSTALK] sensitive -

So any other advantages before we go to the disadvantage? Any other
advantages you can think of gas for heating?

I remember when I was a kid we had a gas furnace that we always used to sit on
the vents and it would push the air out and then since I've had electric it's just

those baseboard heaters that I've had it and they make forced with electric.

I've got the forced air electric.
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Disadvantages? So you started to say your concern was potentially -
The danger of the gas.

Carbon monoxide.

Carbon monoxide.

Fire.

Yes, fires. Definitely.

Line breaking gas leak.

The danger I feel like it would be higher with gas versus electric. Although there
is that danger with electric but the risk factor I feel it would be higher with gas.

Any other disadvantages of gas as a heating source?

I remember when I was younger we used to have to light the pilot light on our
gas furnace [INAUDIBLE] I don't think with an electric one you have to
manually light it because there isn't one [INAUDIBLE] lights it if it goes out.
[00:22:52]

Pretty sure the pilot light shouldn't be - that's only if something goes wrong that
the pilot light's going out.

So I feel a disadvantage because of the gas you have to light it yourself. It's kind
of scary.

OK, let's talk about electricity in heating. What are some of the advantages of
electricity for heating your home?

[INAUDIBLE] at least although California [INAUDIBLE] their issues at the
moment.

So tell me more about reliable. How do you perceive it at being reliable versus
other sources?

As long as they [INAUDIBLE] intact it seems like that it's a pretty constant
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source of -

I guess what I was wondering, I mean I don't know what kind of outages you
guys have, but don't you have electric outages during storms and things at
different points?

Not usually.

A squirrel chewed on ours and we lost power for four hours. There was a
squirrel went up in their transformer.

So I'm not trying to contest it, I just want to understand when you say reliable,
it doesn't mean that it never goes out it sounds like.

With progress, more and more of the wires are being buried underground so
they're not affected by things like accidents and winter storms and things like
that where before it was - I saw a picture in India where one pole's got three
hundred thousand wires coming into it. And I had to say, whoa.

I guess it's an interesting question because I'm curious. So reliability, this is a
question for the group. Is electricity as reliable as natural gas or vice versa?
Which do you see as being more reliable?

As far as I understand your gas you can keep working even if the power goes out
which is nice but any sort of line break is more dangerous than the electricity
going out. Out of electric you have the option of basically installing a backup

battery that you can keep running things for a while even if the grid goes out.

But again, if we just grade those two on reliability, which would you say is
more reliable?

Electricity. It's always there, we take it for granted so much now.

I've never heard of the gas going out. I wouldn't say one is more reliable than the
other.

You feel like natural gas and your electric are equally reliable?
I can't speak toward natural gas because I never had it but the electric it's just like

we completely take it for granted. A couple of years ago when we were out for
three days it's like -
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If feel like, also, an advantage for electric would be different types of electricity
that you can get. There are so many options and I don't know - I've never had gas
and so I can't speak to natural gas but I feel like there's so many different ways
and different types of electricity that you can get.

[00:26:04]

What do you mean by types of electricity?

I mean then you can get electricity from hydro-power, you can get electricity
from wind power, you can get electricity from solar power. There are so many
options of ways to get it.

You can pay a bit extra per kilowatt hour to go fully green.

And were you pointing those out as being green?

Advantages.

Advantages. Because they're green?

I just think - you were talking about good thing about electric, I'm just saying
there's options to it versus - and I don't know if there's that many options with -

But I guess what I'm curious about is why do you care as long as the
electricity's coming out the other end? When you flip on your switch, why do
you care? You care because?

Because of the environmental impact.

Because the environmental impact.

And also, options are always nice. Who doesn't like options?

But do you get - do you have options?

I've never - I currently, no, I do not. But if I was able to, having that options
having the ability to choose like if I was building a house from ground up if I had

the ability to choose from the different options that would be nice. That would
advantages for electricity. [CROSSTALK]

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 172 of 319
02 5234-E190117 - NW Natural Safety Communications - 10-28-2019 800pm_day1group2 18
CuB/107

Jenks/172

But particularly, environmental kind of options?
Yes.

As for source options, though, you can wire in a generator and bring electricity
for your own home and then whether the power goes in or out, as long as you've
got gasoline or whatever heat source goes into your generator you can provide
for at least a minimum amount, keep a refrigerator going, keep a couple of lights
going, something along those lines. Where if the gas goes out, you are SOL.

And, again, it sounds like nobody really has gas so I'm just curious whether -
I've had it in the past.
You've had it in the past?

So I lived back East for a while and there's a lot more gas in the structure it seems
out there like Pittsburgh. And in Pittsburgh is seemed like gas was totally
reliable. But it was a thing that everybody had there so I think I would feel more
comfortable switching to gas in Pittsburgh if I didn't already have it. But here,
because I'm just not as familiar with the infrastructure here, I don't know as
much about the reliability of the gas infrastructure out West.

Is it reasonably that the infrastructure would somehow be different between
the West and the East?

I have no idea and it's because I don't know but I'm leery about it.

The other thing is if your gas isn't going to - power your house. That's just heat
and possibly like your dryer and your oven whereas you still need. I was just
saying that's an additional bill. Yes, both, you're going to have a lower electric
bill because some of that stuff is taken up by gas but that's just for convenience.
It's like having one bill for all the things a bit more convenient.

So you'd like to have the convenience of one bill? What else?
My neighbor has both, electricity and gas. And so he has a kitchen and whatever,

I don't know exactly, but he's got both of them. And that's what I would do if I
had the opportunity or financial means to do it I would trade it.
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[00:29:16]
And why would you want to do both?
I don't really like the bill that I get sometimes in the winter time. With electricity
it's too high. And I do know he pays less overall with two bills than my one bill
sometimes during winter. So if I get offset it that way, but I also use wood insert
so I actually can get my house up to 72 with just my wood.
So let me just stop on that one question because that I felt like we had a mixed
opinion and I just want to poll the group here about whether you felt that
electricity was more or less expensive than natural gas.
It's more.
It depends on like if you're using an electric furnace it's more expensive. If you're
using a heat pump it's less expensive. The heat pumps are a lot more efficient

than electric furnace.

I never had gas but I hear that it's cheaper than electricity. But I have never,
nothing to compare it to.

Any other perceptions?
I have no idea.
Complete ignorance.

I think the only thing I can compare it to - I lived in Road Island and we got oil
heat actually. Everything else was electric and you had oil just for your heating.

Let me go back to the original question which was the heating the home and
the advantages of using electricity for heating your home. So I had reliability,
different sources that could be environmentally sound, convenience of a single
bill if you all have just electricity anyway. Were there any other advantages
that you wanted to bring up on electricity for heating your home? If not, let's
talk about what you see as potential disadvantages if heating your home?

With electricity?

With electricity.
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If the power goes out you can lose your [INAUDIBLE]
The bill in the wintertime. In Texas it was the bill in the summertime.

And we're not just paying for our electricity, we're paying for the infrastructure
of the electricity companies down twenty years from now they're looking ahead.
They're tacking it on to all of us now so that we could pay for it in future and that
is a given. That's why we're paying, that's how it works. And so if I move away
after I put in all the money to my town and I move away then it's like - well, I've
got to start all over in this town. Because that's what they're doing, they have to
pay for -

So do you feel like the electric utilities are making you pay for infrastructure
but you're not? You wouldn't have to pay for infrastructure with any other

energy source?

I just think it's less. I just think gas overall is less. We had in Tiger, we had an oil
community, the family had a very big oil tank and that's how we did it in the
house there and we have electricity and stuff and so Union, that one oil tank
tilled would get you through the winter and that was it. Two hundred bucks,
you're done. It was much easier, efficient, and it worked. We all stood with
[INAUDIBLE]

[00:32:30]

So let's switch gears now and talk about the advantages of electric cooking
appliances. What do you see as being the advantages of electric cooking
appliances?

They're more efficient than gas in terms of there's an energy transfer.

[ think it would be safer I feel [CROSSTALK]

Once again you don't have the -

Safer in what sense? Tell me what you're thinking,.

Mostly what she was saying I was thinking about my child, I think it'd be safer
because you don't have an open flame.
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So it's the no open flame.

Also you don't have to worry about the spark or going out. You've just got gas
coming out being lit.

I think I'd rather have my kid get burnt a little than electrocuted.

So you don't necessarily see that as being -

No.

That might be actually an advantage to gas.

It might burn your finger a little bit or get your whole body shocked.

I don't agree with that. I've dropped my hand on a gas stove before and burnt
myself much less then what I did on an electric stove. I bumped the electric
stove. [CROSSTALK]

The burner that they have but that's it - there's no outlet or the plug thing.

It's a trade-off. Basically what you're saying is that for you that might be an
advantage of gas appliances is that the worst you could do is maybe get a burn
as opposed to being electrocuted? Back on the electric advantages. So more
efficient, safer because there's no open flame at least for some of you. Any
other advantage?

More options of appliances.

Are there?

I don't know for sure but I've never seen a whole bunch of gas appliances.

You can get a cook top for three or four hundred dollars for a plain cook top. But
then gas tops, those run seven, eight hundred dollars.

So cheaper appliance overall. The electric are cheaper, electric appliance.
Aren't we just talking about the stove and not like all the appliances?

Cooking appliances.
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Cooking appliances, so there's microwaves, toaster ovens. [CROSSTALK]

I like electric just because it's what I'm used to, it's what seems to be most
common here. Grew up with it and there's times when I have had to use a gas
burner I end up burning the salmon. [LAUGHTER]

How about disadvantages? What do you see as disadvantages of electric
cooking appliances?

With a traditional coil cook top you don't have as fine of control is you do with
gas and if you go with induction you do have the fine control but the cookware
you use is rather limited because you have to use cookware that's specifically
designed for use with an induction cook top.

But you're limited with cookware with a coil. There's certain types of cookware
that you can't really use with electric. For instance I wanted a Donabe, which is a
Japanese clay cooking pot, you need an open flame. You can't do it on an electric
stove. Things like that. Cooking properly with wok, hard to do it on an electric
stove.

[00:35:51]

Yes.

Any other disadvantages for electric cooking appliances? Then, and again, just
based on what you do know, what advantages can you perceive that gas

appliances might have, cooking appliances?

More fine control for - for basic cooking it's not really an issue but if you're doing
more involved stuff than that, having gas is beneficial.

You can actually cook the vegetable on the flame, you don't have to have a pan.
You can just get it over there and if you're roasting peppers or something like
that which I do a lot.

Or the tortilla.

That's right.

And I noted the fact that I'm assuming that the same, the flip side of what you
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just talked about is true for the gas side. So that's the benefit, is you're able to
use special cookware with gas like a [CROSSTALK]

On that note with the electric, one thing that I don't think - when I'm cooking I
like to have a nice place where I can have turns, one with an electric, one of my
burners on to really low heat and set the plate down to warm up the plate that
it's not so hot that it is going to do anything to it. I don't think I could do that,
wouldn't feel comfortable putting my plate over open flame.

It's pretty much any - go to any restaurant and you're going to find gas. You
won't find electric stoves.

What does that tell you?

And that tells me that it's got benefits to it that's why they do it.

What do you perceive as being the benefit?

It's precise, you can dial it in, you can hold the temperature [CROSSTALK] piece
of cast iron and once you find a temperature once you set, forget it, it's going to
be there for the rest of your life basically. Or until the gas runs out.

Any disadvantages for gas cooking appliance?

You go to light a flat top and it doesn't light, you leave the gas on and you stick
your head down there and you don't have an eye brows.

So potential danger if you got the gas turned on the igniter doesn't ignite.

Hit it with a match. Kaboom.

Any other potential disadvantages?

I was thinking about what David said about unfamiliarity earlier so when I
moved to back East for several years it's the first time I ever cooked on a gas
stove and I think there are advantages of it but it was a learning curve at first. I
wasn't familiar with getting it lit. I wasn't familiar with using the heat like that. I

was used to cooking it on a worse surface.

[00:38:59]
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The familiarity thing that applies either which when you're transitioning from
one to the other, that same thing as well.

Any other disadvantages come to mind?
Worried about gas leaks.
Yes. I think it's the rotten eggs smell.

It's not so much a disadvantage purely in terms of cooking itself but it's less
efficient than in terms of energy transfer from.

Let me ask you this. Everybody here has basically electric appliances, would
you ever consider migrating to a gas cooking appliance?

Yes.

I have used gas, I was a cook in the Marine Corps for eight years. I definitely like
cooking with gas. And I keep mentioning induction. I discovered that's like - oh,
OK, I don't need to go back to gas because this has all the advantages of both.
How about the rest of you? Anyone else consider?

I would.

You would, and why would you consider?

For all the advantages.

Is there any one that looms larger than the others?

The control over the heat. And greater flexibility in cooking devices.

Discussed appliances are more expensive than electric, though, so I don't do it.
So that would be a barrier, the gas appliances.

The upfront cost.

Anybody else say they were thinking about it and what would be the reason
why you would think about it?
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I do like the idea of the induction. That's one of the things I'm going with but I do
have to change something. My cook top is cracked so I personally have to think
about in the next six months or so changing. So it would actually be cheaper for
me probably to do the route of the gas but have a portable-ish tank so a tank
outside of the home, not have the whole house done but just the kitchen area. If
you look on any information about other countries that's what they do often.

[CROSSTALK]

Are you thinking about this primarily from a cost perspective? Or what's the
reason that you're thinking potentially going to kind of a gas approach?

Because we prefer to cook that way, I did when I was younger cook that way.
And restaurant work and things of that nature so I'm used to that. But 20 years in

this household with electricity I'm over the electric cook top.

I like cooking with gas but I don't want to wire up my house for gas so it's just
like the benefit isn't enough to be worth the hassle and the cost.

Right. Because you don't have to do that.

How about the rest of you?

I would do it just because of the quality of the food that you get with it. Like the
way it cooks and the different opportunities that you have to be able to cook with
it. I've never cooked on gas, but I would be just from what I hear from people
here as well as friends and family that have gas, I would.

What's kept you from kind of considering it up until now?

I've never had the opportunity to be able to switch. It's never been something I've
been able to do.

Meaning? What does that mean, you haven't been able to do it? Meaning?
Because I just rent my home.
Oh, you rent.

So what my thing is I do have two huge propane tanks with a huge flat open grill
that I use in the summer when I can my foods. I can't get my water up hot
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enough on my cook top, so I put my big pots of water with the jars in it out on
the propane.

For canning?

Yeah. So, I put it outside and that's what I do. So, I'm used to that. But I'd like to
have that option and just do it in the house. Because occasionally even in the fall
or the winter, like I can something now, it's available, this food source or
whatever. And I can just can it in the house and not go out in the cold and put a
hat or gloves on and stuff. But, I enjoy being able to can that way and it gets the
heat up properly.

So, I just want to tick through a couple of these things, I know we touched on
it briefly, but I think I got some mixed feelings on a couple of these things so I
just want to bring it up one more time. So, in terms of a reliable, uninterrupted
supply. Natural gas versus electric, which do you feel like is more reliable so
that you could count on it always being there?

In this part of the world, electric, just because that's more familiar, there's simply
just more of it.

My parents have gas, I know people that who have gas, I've never seen it go out.
Electric does go out every once in a while, gas never does.

Never does.

Right.

How do the rest of you feel about it

I've never experienced gas,, but over the last 20 years I can count maybe two or
three times we've lost electricity more than a few hours, so I would say it's pretty
reliable.

You feel like it's about the same reliability?

Probably.

And some of the rest of you think that maybe gas is a little more reliable?

You see a light edge, but it's got an edge.
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Did we decide on monthly bills? What do you think? Who has advantage there
in terms of just the cost of energy, electric versus gas?

It depends on what kind of electrical appliances you're running versus like older
stuff.

I have no experience with gas so I don't know.

Older stuff and gas stuff that they have an advantage.

Does anybody else have any thought about it in terms of?

Well I'm actually from Nebraska before I moved out here and all of our
appliances and everything, houses, everyone that I lived in back home was
natural gas. It's a different market so there's different prices, but it definitely was
a lot cheaper and my bills were always a lot cheaper than my electric bill has
been out here. Always.

[00:45:17]

What would it take for you to consider adopting natural gas as part of your
energy source? Anything?

Free appliances.

But what if there wasn't free appliances, but what if there was some sort of
discount on appliances?

I don't know.

Or a trade in.

Yeah, a trade in would be nice.

I kind of ran into that when I first got the house. It's like you're late. Here we had
a developing area and I had a choice of, I could have gotten my house with any
appliances I wanted. And here was two years later they're walking in the door,

we're ready to put in gas. No, not in my house you're not.

So for you there isn't any real way that you would consider natural gas?
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No. I mean, not unless.
Is there anybody here that what it would take for you to consider natural gas?
If  moved into a house that was already hooked up to it.
How about the rest of you, Any other situations where you consider it?
Not renting.
Not renting anymore.
It would have to be a huge discount or something really big because I would not
Or renting that already has gas.
It would take a lot to convince me to go through the hassle.
If some way.
Go away from what I'm used to, so it would have to be something big.
If the condition was like tied into my bills somehow maybe I would.
Those of you who have all electric, which I think everybody. Do you see that
having a redundant energy supply, would that be of any benefit? So, in other
words, you're not just relying on electricity, you have more than one energy
source so in case one goes out you always have another one?
I'd prefer that.

It would make life easier for when the electricity goes out, for sure.

Except it's not really redundant, it's a different. So it's like if the electricity goes
out, the natural gas isn't going to keep my fridge running.

Sorry. Well, I guess Yeah, maybe the terminology isn't right, but what I really
mean is if your electricity goes out then everything goes out, right? As opposed
to maybe you still have hot water if you have gas or you have a stove that can
cook as opposed to a stove that you can't, that kind of thing. So, my question is
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does that kind of thing have any merit, do you care about that? Does the whole
idea of having it?

It's not really having an advantage of having both.

But it does have that advantage in that during a power outage, you can still cook,
especially since power outage happen most often during inclement weather. Still
having heat is really nice. There's that whole cost of getting everything set up.

[00:48:18]

So, there's a tradeoff, but I guess I just wanted to kind of get a sense of do you
see that as a major benefit or not?

Does natural gas power your entire home like if electricity goes out and your
house is a natural gas home, does that mean that your refrigerator is going to

keep running?

Well, I think you'd be choosing one or the other, it's not like they would
switch over necessarily.

But I'm saying if your home was powered with natural gas -
Only.

And the electricity went out in your neighborhood, but you're only run on
natural gas, will your appliances - Will your refrigerator still run?

Anything that was running on natural gas would continue to run on natural
gas, yeah, if the power went out and stuff.

The diversity is pretty nice. It would be nice, but again, the outlay.

So, I think what I'm hearing everybody say is there might be a benefit, but it
doesn't seem like it there's a big enough benefit for any of you to go down that
path and actually doing it.

You're going to be paying to convert to natural gas, the cost of that may as well

just get a battery backup and then you can power all the things instead of just
some of the things.
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I would rather put money into solar panels. The battery thing we're talking about
then right.

Well, let's keep going.

My parents made that investment on their home. My parents when they invested
in their solar panels was my father says is the best investment he's ever made.

Well, let's keep on moving. This time I want to kind of talk a little bit more
about and get into some of the environmental issues that we've touched on a
little bit. So, I guess my first question for you is what do you perceive as being
some of the greatest contributors to climate change today? What is your sense
of What is contributing the most?

Vehicles.

To climate change. And in particular, carbon emissions.

Vehicles.

Vehicles.

Vehicles and coal powered plants.

And cows.

Yeah, agriculture.

They’re not very much.

So vehicles, agriculture, what else do we hear?

Coal.

Coal. What else?

I said cows.

I'm going to put sort of agriculture as that.

Not just car but transportation in general, basically shipping stuff internationally
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on the big tanker ships because they're - The bunker fuel they use is - it puts a lot
of carbon in the air.

And what kind of energy sources do you feel like are playing the positive role
when it comes to the whole issue of climate change?

Windmills and -

Wind.

Solar.

Electric, geothermal, hydro.

Wind power.

Tidal.

So what are the rest of you saying? What were some of the other thoughts?
I said wind and solar.

Wind, solar.

Definitely solar.

Any others?

Geothermal. Tidal. Nuclear.

[00:51:22]

What is tidal? You keep saying that. I don't know what that is.

So it's instead of a dam that - It's as the tide goes in and out, it's basically a
generator underwater that -

So its hydro powered?

It's hydro-powered but out at sea.
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But it's the tide not the downfalls, force of the river.
Where does natural gas fit into climate change.

Is natural gas renewable? Like is it.

No.

A renewable source?

No, it's a hydrocarbon. But it's more efficient than coal, puts out a lot less
pollution, its still-

Well, we're going to get to some topics there first, but I guess what my
question first is what are - Talk to me a little bit about the different kinds of
energy sources that you feel like are playing a positive role and why you feel
like some of those are a positive role? So, you mentioned a bunch. We had
wind, we had geothermal, solar, hydro, tidal, and nuclear. What makes all of
those positive?

The energy sources -
They're all renewable.

Themselves are clean. The problem is the infrastructure that puts all of that
together is just as dirty as any other source, that's the problem.

[CROSSTALK] coal-fired plant making electricity, but then you got some coal-
fired plant creating the metal that goes into building the nuclear power plant,
which yes is a clean source of energy, but to get there you're making a mess of
the whole world.

[CROSSTALK] So your bringing more green power online than the creation of
further power gets greener and greener.

So basically though you bring up an interesting point which is your saying
that there are different sources that create things like electricity. That
electricity doesn't just happen. It doesn't all just come from wind. It can also

come from coal.

Or whatever the source may be. Some of them are cleaner than others but all of
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them somewhere along the line have some sort of infrastructure to start them, to
get them built, whatever what is just as dirty as could be.

So the issue is one has to be careful about what the ultimate source is of some
of these energy sources.

What's the lifetime of carbon emissions?

Where does natural gas fit into the whole role it plays with climate change.
How do you feel about natural gas and how it's contributing? Does it have a
positive or a negative impact?

I feel like that because it's depletable that it's probably not a good thing.

So it's not renewable?

[00:54:23]

So what happens when its all gone?

Go ahead.

I was just saying if I agree with her. But it's not a renewable source of energy,
what is the benefit of using it. If it's eventually going to run out. Where's the
benefit of it?

It's transition fuel. It puts out a lot less carbon in the air during it both when it's
being run and during extraction than coal fire plants. So while we transition to
like will it be renewable stuff. It's better than a lot of what we're using now. So
that it's a step in the right direction. It's less bad.

So like he was saying, if we we're using natural gas to work those plants versus
coal energy. To build the metal for the windmills or to build that need to be
better.

Yeah, it's still putting carbon in the air but it's putting less carbon than coal.

Oh okay.

Still a vision of natural gas as a transition energy to not something of the positive
side to get to the question.
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So you see it as a transition from what to what?
Worse today. You mentioned climate change so that's greenhouse gas emissions.

Give me an example of what source you think could be dirty and it's a
transition to. And what it would transition to.

So say coal since you were talking about to something more renewable with less
greenhouse gas emissions like wind.

It could be a bridge than between the dirtiest fuels out there today to
something that was even more renewable. How do the rest of you feel about
that?

Yeah.

Does that make sense?

Yeah.

Now some west coast cities. I don't know if you've been hearing this or not.
But some of them are considering passing or considering bans on new natural
gas hookups for residential kinds of. With the goal of potentially even
banning it all together. How do you feel about that? How do you feel about the
idea of local municipalities kind of restricting natural gas.

That's a big government over reach.

So you feel like that would be an over reach?

I think so. That's almost like how do you determine that you could not use this
source of energy anymore.

I don't think we can't use it. I think we're going to stop you from making more.
Yeah because building codes get updated. You can't build a house with asbestos
insulation and lead paint. It's not going into the places that already exist. So as

far as moving forward working towards greener. I think that's a good idea.

I agree with [CROSSTALK]
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Gas could be the bridge between [CROSSTALK]

As electrical generation might.

[CROSSTALK] How do we go from A to C if we don't have B?
[00:57:24]

That's relying on something like coal out here [CROSSTALK].

Let me throw another factor in, which is that at the same time that
municipalities are thinking about doing these kinds of bands on the
residential. The electric utilities are going from coal to natural gas. So, they're
creating electricity by using a lot of these utilities are actually using natural
gas to create the electricity. I guess my question is, how does that than sit with
you in terms of the utilities would be able to use natural gas but new
buildings wouldn't be able to use natural gas.

Using it in a large scale plant for electrical generation is more efficient than an in-
home use for heat where a lot of energy ends up being wasted. Just like what the
internal combustion engines, it's more efficient to run an electric vehicle entirely
off of coal plants than running gas cars normally because the economy having
that large generator working at peak efficiency versus turning stuff on and off-

I don't know if that's right or not. I'm curious what do other people think?

I think that putting the counties or municipalities, is that what you said, applying
saying OK you can't build with this type of energy source going forward. They're
not saying that you can't use these where it's already in place. I think it's going in
the right direction for the use of renewable energies. And for the use of cleaner
energies. I think that would be the point of putting a ban on something like that.

My question though is getting back to Kinley's point earlier. Which is if
natural gas is a bridge. And it seemed like people thought that made sense. It's
a bridge from dirty field sources like coal. To something eventually that's
cleaner like wind or solar. Does it make sense to try to put a ban on that
bridge? I guess is the question.

It doesn't make sense.
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But using it for electrical generation and using it in home for heat are two
completely different things.

I agree with you.
Yeah.
And why do you agree?

Well I think he’s right about the economies a scale. I think that's a technically
correct point. Based on what I've read.

Sometimes things won't change until their pushed to forcing the change. You
want to change to renewable energy sometimes you got to push people to do it.

Yeah and this part using it on a commercial side versus a residential side there's
a significant difference. The impact would be different on a commercial scale
versus a residential scale. And if they're just talking about saying you can't build
homes with this type of gas, that's different than a company using cleaner
natural gas versus coal powered gas or whatever.

[01:00:42]

At a plant you could also include a carbon capture technology whereas if your
burning it on your stove, you can't do that in every home because you don't
have-

All right, so let's keep on going. What I want to do now is have you discuss
something called renewable natural gas. Anybody ever heard of any such
thing? No, okay. I'm going to pass this out to you and then we're going to read
it together.

Made from algae and what not, that sort of thing?

We'll soon see.

I love slime, cows.

Interesting.

All right so let's all read it together. I'll read it out loud, we'll read it together.
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Renewable natural gas. Renewable natural gas is produced from local organic
materials like food or agricultural and forestry waste, waste water or landfills.
As these materials decompose they produce methane. That methane can be
capture in addition to by-plant quality and delivered in an existing pipeline
system to vehicles and homes and businesses. Where it can be used in the
existing appliances and equipment. This provides a renewable energy option
for the natural gas system. In the same way that wind and solar are used to
generate renewable electricity. Enclosing the loop on what would otherwise be
wasted gas. Renewable natural gas can provide up to an 80% carbon reduction
benefit.

Can I ask a quick question to take some clarification. 80% carbon reduction
benefit over what? What's the comparison here?

I guess it's compared to I believe the conventional natural gas.

You can twist stats to make any case basically. You can take a number and just
make it justify anything if you twist it the right way.

Anytime your reusing waste products into something new. That's usually a good
thing. Though sometimes it ends up not being as efficient as like the 10% ethanol
gas which ends up polluting.

What do we think about this concept?

In concept, if the numbers work out, then yeah, that's awesome here.

How about the rest of you? What do you guys think?

I think the concept of it, I mean, it sounds nice, but there's not a lot of details that
get - I mean it's saying 80% reduction, but there's a lot of questions with this
statement and I also - I'm questioning like, so you're gathering all the methane
waste from these things that were here and transferring it to natural gas. What if
there's a leak, then wouldn't the leak or - are all of these methane sources, the
leak, wouldn't that create more of an energy crisis or more of a carbon crisis?
What they're basically saying is in today's world, all of this is producing
methane gas, it's not being contained at all, it's going in the atmosphere. So,

basically [CROSSTALK] so, they're basically arguing -

[01:03:58]
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It wouldn't be [INAUDIBLE] right now.
Yeah, they basically trying to -

It would eventually, right? So, it's just going to go out into the atmosphere
eventually. This is like the forestry dispute in Oregon about whether or not trees
are actually producing.

But it's not really known as methane. And methane is a much show more potent
greenhouse gas than the carbon dioxide. So, switching what you're putting up,
even if the quote says if you're putting up something that's less bad, it's an
improvement.

I have an another question about the comparison though because it says 80%
carbon reduction benefit. And I want to know more about exactly what the trade-
off is here.

The other advantage of this is once you have the infrastructure in place, if you go
away from carbon source entirely, you can use this for sequence [INAUDIBLE].

So would the 80% carbon reduction be like 80% carbon reduction from just the
methane going out into the universe versus - and then you do it this way, then
it's 80% less carbon. Is that with that?

Yeah.
It sounds like a good idea.
And that's factoring in the energy costs of the conversion process?

Yeah. Basically, what they're comparing it compared to just not capturing it at
all. So, what were you asking, Kelly?

Kind of gotten sidetracked over here with a lot of stuff and things. But it comes
down to the fact that right now animal's like 8% and if you can turn that into this
renewable natural gas, it's a source that's natural, that is - it can offset all this
other and when you should be considering doing these things because it's
already here, you need to take advantage. It's called recycling and Oregon is
good at recycling, you need to pull it together. And that is a source that we
should be using. If somebody said I had five grand to either change my house
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into natural gas or to geothermal, I'd be doing geothermal because that's just my
person and my decision. But if you said natural gas versus the animal waste,
renewable gas, I'd be going that way because it's just better.

[01:06:15]

So, you hit on something that I guess maybe, that’s not coming through as
much, but I'm curious whether it resonates with people. And in essence what
you've described is recycling. You're recycling gases that are going to go up in
the atmosphere anyway. So, if you can capture them and get some energy.

We need the animals, obviously we need them for lots of different things and
food sources and all that. But they obviously have an impact.

So, if this were kind of positioned more as a recycling of what would
otherwise be wasted gas, would that be helpful?

Yeah.

Mm-hmm.

Yes.

I mean, it sounds nice on that. It's a pretty package. It sounds nice.

Pretty package, that's the right word.

They've already started to change that. I mean, there are places and towns and
stuff that are already doing this. People don't even realize you can go to
Newburg right now and you could buy yourself, not Cedar chips for the yard,
you can buy what is basically human waste that they've cooked down so well
that you can put it in your yard. It's beautiful, it's black color, it doesn't smell, it's
all clean. There's no bad things and it's good for your yard. Why aren't we all

doing this? And why aren't we all aware of this?

So, does this concept, does this change your concept about natural gas in any
way?

[01:07:37]

Just this right here?
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Yeah, does this -

I would rather, you know, with the anaerobic digester, it'd be used in a natural
gas power plant versus -

What is the anaerobic digester? What does it do?

That's the thing that converts the waste into usable fuel.

It just cleans it?

Yeah.

So, thoughts?

So, it sounds really good, but I would like to see more information.

I guess what I'm asking is, does this change your perspective? I mean, we've
been talking about natural gas. Does this change your perspective on what

natural - the fact that we're talking about something that's kind of recycling?

It's still in transition, this is - even helps it along further on that road, but it's still

You're still burning it, right?

Yeah, but you're still burning it, but you're getting some energy out of
something that would otherwise just go into the atmosphere and affect the
atmosphere.

I think the concept is nice. I think that makes natural gas seem nicer now that
you're able to create a renewable, natural gas. But like some of these other
gentlemen have said, I would definitely want more details and more like
specifics on it.

[01:09:00]
What do you want to know more about? What is it that still is up in the air that

concerns you'd want to know more about, to convince you that it was a good
thing?
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I would want to know exactly how it's being burned. Like the way that it's being
collected and yeah, it's giving me this renewable energy, but how are you
creating that energy? Are you are you using a dirty type of energy to create this
clean type of energy? Like I would want specifics on each step on how each step
in this little cycle.

If you did that then you need to consider your solar that you were talking about
earlier because, all the trees that make the solar windmills are so heavily polluted
because they build these things and they send them to America to be used up
there in the gorge and they have totally trashed the community over in the
country where they make them. So, this is a waste product that they've used as
heat sources for years even back before we had electricity. So, if you got all the
electricity blown up and all the natural gas blown up in the world and you didn't
have that you'll start looking at animals.

So, I would like to see them replacing some of the things like coal fired plants
and oil, and get us away from the petroleum dependency.

That's what I think they're trying to promote. So, basically what we talked
about before was a lot of electric utilities are already going to natural gas.
Then this would be something that could impact - replace some of the natural
gas.

Why not do this instead. Instead of drilling and whatever.

Would this type of product have any sort of impact on your perception about
the utility companies that offer it? So, if you had a natural gas utility company
that offered this versus the standard conventional natural gas, would you -

I would choose the company that offers the renewable -

[01:11:00]

Yeah.

Yes.

So, that you'd have a more favorable opinion about them?

Absolutely.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 196 of 319
02 5234-E190117 - NW Natural Safety Communications - 10-28-2019 800pm_day1group2 42
CuB/107

Jenks/196

For me, it would depend on the assessment of this information in the first place.
Like, so, what else do we want to know? Well, maybe some confirmation from
scientists that we trust. I don't know where this came from and I'm not going to
trust some industry scientists telling me what these factoids are. Whether they're
right or wrong, there's a conflict of interest. So, some conflict and ways to
address that, some conformation from outside the industry might help me get on
board with this and then decide to go for a utility company over another.

Assuming this is accurate information then yeah, this would be great.
Under the assumption that this is accurate, yeah.

I would want to know why this is not a waste of time when we could putting
more energy and resources into developing solar and wind power.

Again, the comparison, what exactly we're comparing to.
[00:11:50]
[01:14:30]

I think the argument is not so much doing one or the other, the question is can
you utilize what would otherwise just be going out in the atmosphere? So
basically, all of these, what this is basically saying is that all of these gases are
going up in the atmosphere already. So, can you capture them and use them? Is
the issue. Let’s keep on going. I have another concept here that we're going to
learn together. So, this one is called the noble hydrogen or power to gas. Power
to gas is a process that captures surplus wind and solar energy and converts it
to renewable, natural gas or hydrogen through electrolysis. This renewable
energy can be stored and then blended into our pipeline system to one day
serve homes, businesses and vehicles. So again, the idea is, there are times
where you may have wind and solar energy, excess wind or solar energy. It
could then be used for electrolysis, which basically splits water atoms into
hydrogen and then the hydrogen and carbon could be combined.

The natural gas that this will be created through wind and solar surplus. Is it as
clean as the wind or the solar energy that is surplussed? Or is it like - what
would be the point of taking clean energy and creating something that's not
really as clean? I guess is my question.
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Also be creating hydrogen, when you burn hydrogen, you get water. So you're
not -

It's like an alternative to a battery. Just storing the excess power in a battery or
putting it into a different form that you can then keep around.

Except hydrogen is hard to store. It tends to leak out of containers because of - I
would think using that excess energy to put into batteries would be - especially
with all the advanced - all the money being invested in battery tech, it continues
to go up in leaps and bounds, especially if they -

So, you're saying you think that maybe a battery approach would be
preferable than this approach?

Yeah.

How about others? What do the rest of you think? So, basically it is correct.
This idea is that you could then use this clean energy to create something that
would eventually be - the byproduct could be water and when it's used from
hydrogen or it can be combined with carbon to create the methane for trees.
Any other thoughts about that? Positive or negative?

From what I understood there was a lot of hope in hydrogen, but just the ability
to produce it was just too expensive and too difficult to do with the technologies
that we have.

[01:15:00]

It takes a lot of energy to create hydrogen and then you have to compress it to be
able to put it into a [INAUDIBLE] it leaks out everything.

So, what do we think about this concept?
Second to this one.

You don't like it as much as the first one. Why don't you like it as much as the
first one?

Because like they're saying the expense and how - I don't know enough about it

to really speak on it, but it's seems to be a more not as seemingly recycled to
what we have thing.
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Doesn't seem to be as a direct path as the other either. There's continued steps in
the whole thing.

You're storing it in chemical via a battery, you're storing it via hydrogen and
then you were burning the hydrogen. So, it's just additional steps instead of just
using a battery.

[01:17:42]

It doesn't as easily connect to a [INAUDIBLE] that we're already familiar with,
recycling. You also made it blue not green, so it's not like environmentally
friendly.

So, now that we've talked about a couple of these different concepts, has that
had any sort of impact on how you feel about natural as a power source?

What does the hydrogen paper have to do with natural gas, is this another form
of natural gas?

Well, it can basically be used - in both of these cases, the thought is that you
could then use the product of this through the normal sort of pipeline system.
So, it could be provided and it could basically power your gas appliances, your
gas heating. It can be used in the same way natural gas is used today. So, does
that change - we've been talking about natural gas in a lot of different ways. Its
pros, its cons, do these new concepts alter your perceptions of natural gas in
any way, shape or form, either positive or negative or does it not move the
needle at all?

Not really, it’s still like as a transition power source until we get fully renewable,
but it's miles ahead of coal.

Makes me have more questions about it. It makes me want to just be a able to
learn more about it.

It's nice to see at least they're exploring other venues or other avenues rather
than just being stuck in, OK, we're going to dig a hole in the ground and drill,

finish stuff and yay. Because what happens when that all runs out? I'm sorry.

And it's not like Oregon doesn't know how to do this because there are cities and
states already implementing this, they just need to talk and they need to figure
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out what they're doing, how to do it, make it better or cheaper or whatever. But
I'm sorry, we got a lot of Tillamook cows around so, we should be taking
advantage of them.

[01:18:10]

Especially with this, because short term you can use it to burn, long term you
convert it then you can basically add barrier back in the ground and sequester
that carbon for basically carbon offset credits and whatnot.

So, am I picking up though that yes, there are some questions here, but that
some folks feel like maybe this is moving things in a more positive direction
than just the standard natural gas.

Yeah.

Maybe it's not the end all solution, maybe it's not the final solution, but it's at
least going a little bit more in a positive direction.

It could be going in the right direction that's what the questions are about.
Whether it actually is going in the right direction.

It seems to be going in the right direction.

So you’'d want to have more confirmation that was going into it. But if you got
that confirmation, it would seem like it's going in the right direction?

Yeah.

What I want to do now is have you look at another handout. What I'm going to
with this is I'll read each one of these statements. Ultimately like you to take a
moment and kind of rate each one of these individually on a 10 point scale
with 10 being, I find it extremely compelling or one being not at all
compelling, and you can rate it anywhere in between. So starting off with
statement P, natural gas is a vital part of a reliable energy strategy because
alternative energy sources like wind, solar, and hydro power are not able to
meet all of the state's energy needs. Q, all forms of cleaner energy; hydro,
wind, solar and renewable natural gas are needed in a balanced low carbon
future. S, natural gas bands will allow utilities to continue using gas to
generate electricity that will prevent individuals and businesses from choosing
the energy source that best meets their needs. T, the existing natural gas
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network can be used to deliver renewable natural gas and dramatically reduce
greenhouse gas emissions as a result. And U, natural gas has a uniquely
attractive energy source because of its affordability, reliability and cooking
and heating performance. What was the question?

So, I'm not sure, is that it's a good thing that [[INAUDIBLE], are we saying -
Just how compelling - just in your sense, how compelling of an argument is it.

The critical statement. Do you think it's right or wrong? Really right, close to
right, 10.

[01:21:04]
[01:21:04]

So, take a moment. How's everybody doing? Is everybody done yet? Good.
What I'm going to do is just do a quick count. So, on P, did anyone give it a
nine or a 10? Did anyone give it a six through an eight? One, two. So, five or
less was the rest of you? So that was all six of you. Q, anyone give it a nine or
10? One, two, three, four. Anyone give it a six through an eight? Two. And the
other two of you gave it a five or less. S, anyone give it a nine or a ten? One.
Anyone give it a six to an eight? One, two. And the rest of you gave it a five.
So, five of you, is that right? T, anyone give it a nine to 10? Two of you. Six to
eight? Two of you and the rest of you gave it five or less. U, anyone give it a
nine or 10? One. Six to eight? Two. And the rest of you gave it a five or less? So
now if you would, I'd like you to pick the statement that you thought was kind
of the most compelling for you personally overall, and just circle the letter that
you thought was more compelling, than the rest. Everybody got it. Let me just
do a quick poll. So, anyone choose P? Anyone choose Q? Two of you. S? Two
of you. T?

[01:24:34]
[01:24:33]
I chose S too.

Oh, you chose S. Sorry. T? Two of you. So, does that mean there's one left?

U.
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U. So, let's talk about S. That was the one that got just slightly more than any
of the others. Why was that more compelling?

Well, if I were opening a restaurant, I would want natural gas for the reasons
that we've discussed. For cooking. And it seemed like he said, you don't really
see electric stoves in commercial kitchens. So, in particular, it wasn't the
individual parts so much as the business part. I don't know how you would run
a commercial kitchen without a gas stove.

How about the rest of you? Why did you choose S?

Actually, for the things that it will allow you to use gas to generate electricity
because it's a lot more utilization using it for electricity generation than for heat
generation. Whether for heating a home or for cooking, it's using it for electricity
generation is a much better use of it.

So, were you saying that you thought it was a good idea that, there was a
natural gas ban?

Yes, [ just read that on entirely different label.

It's hard because it's two different statements, the conjunction at two different
statements.

And who was the third person that voted for that one? S, that was you. What
did you like that one?

Just because it's like the most true to me and allows energy kind of like big
companies that should be using something as such. I don't really think it's
important for homeowners and individuals to have that as an option over - I
mean if [ had to choose between utilities using that or individuals, I would
choose utilities, or like big plants and things like that. Big businesses.

So, I have question it seems like maybe Kelly might've taken it wrong. They're

basically saying that they're going to ban new individual and businesses from
having natural gas. So your restaurants that are brand new will not have it.

[01:27:01]

Yeah, it will prevent individuals and businesses from choosing their energy
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sources.
An agreement that they'd get banned.

I think we had different takeaways from the same statement.

Yeah, [INAUDIBLE] statement it's true. It's has a tradeoff.

It's - yes, and I understand how the two different people interpreted that
differently. So, let's keep on going. Let's go on Q. Those of you who chose Q,
why did you choose Q?

I picked Q because I would like to see a more balanced situation all around
where we're using all of that actual - all of the sources for all the energy rather
than just concentrating on two or three or whatever.

I have a lot of wind in my yard. I could really run my electricity really well at my
house. Like it's constant. You can be outside 90 degree weather and the winds
come in and I can freeze. You have to put a sweater on in summertime. But I like
the fact that I can choose and if I could have multiples to run my home, I would
do it.

So, you'd like to have different sources?

Absolutely. Yes, as many as I could.

[01:27:42]

Why do you want all these different sources?

Because then you run better. Look, if I had geothermal, I wouldn't have such
high electricity in the heating of my house.

Are you assuming that by having all these, there would be less expenses?

It's going offset. If I had untold money and riches and I could do it and I was
building a brand new house.

But your assumption is that these are less expensive?

No, they're not. That's why I don't have them. I don't have solar panels because -
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So, I'm still confused. You said you'd like to have multiple sources because it
would be?

I would like to have the choice of having whichever I wanted in my home, I
would like to have that choice.

And why do you care about having the choice? As long as your electricity
comes on.

Life isn't that simple as just having electricity and one day your electricity can go
off. If you don't pay your bill, they're going to shut you down.

But I guess I'm just trying to understand your rationale. So why do you care
about multiple resources going into your electricity? What - why - how does
that affect you or why do you like that idea? What's the benefit of having
multiple sources?

To be able to go off grid as much as I could would be nice and it would be
helpful to the system of things, the world in general, if we could all do that. If

you have other sources of things, then it takes the pressure off.

Are you talking about going off the grid yourself? Is that what you're saying?
Or -

Well, I'm just saying all forms of cleaner energy, air are good to have and balance
it to be able to choose what I - you know, if I want a natural gas in my home
which I see a lot of people do, my neighbor does, his bills are less. Do you see?
So, financially it could be better off if you have a couple of them.

[01:30:12]

So, it's a cost type of thing? You'd like to have some -

Well, it’s a conservative thing and it's good for the recycle, blah, blah, blah.

And lastly let me ask about those who voted for T. Tell me a little bit about
why you like T?

Because you don't have to build new ways to deliver the energy. You just use
your existing natural gas network and but use renewable natural gas instead.
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And I just think it sounds the most appealing.
It was appealing to me because it was, one, renewable and the places that the
delivery was already in existence, but it was mostly because of that reduced

greenhouse effect of it. I thought that was very appealing, that statement.

Let me step in the back room just to see if there are any final questions for you
and then we'll let you be on your way.

We never mentioned windmills causing cancer?

[01:31:37]

Right.

There's [CROSSTALK]

I think that'll do it. Thank you so much. If you would do me the favor of
collecting your handouts and send them back my way and then if you
wouldn't mind taking your name tags with you and depositing them on the
way out. All the handouts would be great, and thanks again and safe travels
home.

Thank you.

Thanks.
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So we're gonna start here folks. We have one, Connie, you go ahead and sit
tight. Everybody else go ahead and follow me and we're gonna settle in over
here.

Hi there.

Hello.

Welcome.

Thank you.

How's everybody doing today? Good?

Great.

Excellent. Come on in. Hi there.

Hello. How are you?

Doing great. How about you?

Good.

Excellent. So everybody staying nice and warm?
Yeah.

Kind of chilly outside. What's up with that?
I think it's going on everywhere it sounds like.
Yeah, pretty cold.

Which is not good.
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Everybody got their phones turned off? And you got your name tags? Be sure
to put your name tags facing me, that would be great. Leslie's got a lot going
on here.

[LAUGHTER]
So you getting settled?
Yeah.

Well welcome everybody. So glad that you could all join us tonight. My name
is Rob and as you probably figured out, I'm gonna be the moderator here
today. We are going to be talking about the wonderful world of energy and
energy sources. But I want you to know I'm not actually an employee of the
sponsoring organization. I'm an employee of an independent market research
firm. I go to the trouble of telling you that just so that you know that I have
stake in the outcome of this research. So if you have something positive to stay
that's awesome. If you have something negative to say, that's equally
awesome. I'm really just looking for the benefit of your honest, candid
opinions. Now we are in a group setting. What that means is I'm expecting
each and every one of you to participate. Nobody gets to sit on their hands
during this whole exercise. So I'm wanting you to all kind of express yourself
somewhere along the way. Now, having said that, I don't want you to feel like
there's any pressure to be falling in line with everybody else. I'm not seeking
to have consensus on all the different points. In particular if you happen to
feel like everybody's talking one way and you're thinking boy I couldn't
disagree with that more, what planet are these people from, by all means
please speak up because if you feel that way, more than likely other people in
the population feel that way as well. Now, the other flip side of that is
sometimes we get really enthusiastic participants and I hear from one person
over and over and over again. Although I love to hear from people, I want to
be sure that everybody has a chance to talk too. So we're gonna make sure that
we kind of try to distribute it and have everybody have the chance to kind of
participate. Now-

[00:03:40]
No-

Well you're doing okay, I'm hoping you're gonna be focused on the whole
discussion here soon and not so much the eating part but we'll be good. So
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once we're done, I also want to be sure that we have the-when you're having
conversations if we can try to keep it to one conversation at a time as opposed
to trying to do side conversations because every once in a while people break
out in all these other kinds of conversations and that's a problem for me
because then I can't hear all the great insights that you folks have. Couple of
other things. Just want to let you know that we are going to be recording this
session. I do have some colleagues in the back who are observing and taking
notes, that kind of thing. But I want to assure you that we're going to be
keeping all this information confidential. You don't have to worry about any
of this showing up in a public domain and if you were hoping to become
YouTube stars tonight, that's not gonna happen. So without further ado, let's
do a quick introduction. We'll do kind of a round robin. I've given a little
checklist here in the back. If you'd be so kind as to give us your name, your
occupation or what it is that you do when you're not coming to focus groups
that would be great. Then if you could tell us what kind of energy sources you
currently have where you live and whether those have changed at all since you
moved into your home. In other words, if you were all electric at one point,
you put in gas or you had gas and put in all electric or what have you that
would be good to know. So Shelby would you start us off?

Sure. My name is Shelby. I work for Portland Parks and Rec. as a coordinator for
the senior recreation program for older adults. Currently my home uses all
electric, same as when I moved in. Everything from the heater to stove, oven,
everything's electric.

Great to have you here.

Thanks.

Jonathan.

My name's Jonathan. I work in cannabis, director of sales and operations. I have
five teams in four states. And so I travel around quite a bit. I moved into a house
that had all electric and it's still all electric.

Nice to have you here. Mark.

My name's Mark and I work in human resources for a manufacturing company.

Let's see, our home is all electric except heating is gas and then we do also have a
wood burning stove and it's no changes since we moved in.
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Nice to have you here.

Thanks.

Leslie.

[00:06:40]

I'm Leslie. I'm disabled, stay at home but go out a lot. I'm Native American
[INAUDIBLE]. I do all kinds of stuff. I garden. But when I moved in I had PG&E
electric and then they said well you should switch to wind even those it's a little
bit more expensive. So I switched to that, right? I mean that's what it is. I don't
know, I switched to something that's more green and it's a little bit more
expensive.

Well nice to have you here. Madison.

My name is Madison. I work in hospitality. I work as a reservations direction. I
move quite often just because I recently graduated from college and so I'm living
in a place that doesn't really include what I have so much as what is already
there. Growing up, I think, though it's been pretty constant. I've always had

natural anywhere I've lived because I grew up in the area. I got a gas stove.

Great to have you here. When you contribute be sure to belt it out because 1
want to be sure to be able to hear you. Yvonne.

I'm Yvonne and I am unemployed right now and since we've moved into our
house, there's been gas for heat and woodstove. No change. And electric-

And electric as well-
Yeah, we've got that too.
Nice to have you here.
Thanks.

Marie.

I'm Marie. I'm a social worker and we have mostly electric and then gas for heat
and that hasn't changed since we moved in.
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Nice to have you here. And Leslie.
Leslie. I'm a case manager/social worker for an agency on aging disability and
veteran services and I am doing for the last couple of months gas and heat, I
meant gas as heat and then electric.
And has that been consistent?
I just moved in.
Oh, you just moved in?
I just bought my house.
Well we've got a great diverse group here so thanks so much for being here
once again. What we've gonna start off and do is something called word
association. So what I'm gonna do is show you a word or phrase and I want
you to just chime in with whatever comes to mind. So we're starting with clean
energy. What comes to mind when you think of clean energy?
Green.
Green.
Solar.
Wind.
Renewable.
Oh, you guys are too fast for me. So green, solar, what else did I hear?
Renewable.
Renewable.

Wind.

Wind.
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Not dirty.
Not dirty.

No emissions.

[00:09:42]

Not cold.

Not cold.

No carbon.

More expensive.

More expensive.

The future.

You guys are good. Keeping me on my toes. What else? Anything else?
Sustainable.

Sustainable. Anything else?
Water.

Water?

Mm-hmm.

Yes.

As in like hydroelectricity? That's a good list. Let's keep on going. Electricity.
What do you think of when you think of electricity?

Wind turbines.

Wind turbines.
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Necessity.

Water power, I don't know.

Luxury.

Water power. Luxury? Tell me why it's a luxury?
Not everybody has electricity or needs it.

What else?

Lights.

Appliances.

Magical. Flip a switch.

Magical.

I think of all the help I've received through agencies to pay my bill.
So agency help.

Dams.

Dams. Anything else?

Multistate.

Multistate. What are you thinking of when you think of multistate? Why does
that come to mind?

Grids.
Grids.
Across borders and to aid in [INAUDIBLE].

It also kills salmon.
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Is this related to the dams?
Yeah.

Big power outages.

Over reliance.

Power-I know about power outages. I'm from California. And then what was
the last one?

Over reliance.
Over reliance.
Ben Franklin.

This is a good list. Let's go to the next one. Natural gas. What do you think of
with natural gas?

[00:12:55]

Not clean.

Not clean. What else?
Fossil fuels.

Fossil fuels.

I was gonna say cheaper.
Cheaper. What else?

I think, I don't know it if goes with it, I've seen like some shows and its fracking
where they're going out there where they shouldn't be.

What else?

Heating.
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Heating.
Dangerous.

Dangerous. When you say dangerous, what are you thinking of? What part is
dangerous?

Explosions.

Yeah, I didn't know my house could blow.

Are you talking about just general usage or are you worried about-
Yeah, you smell the rotten egg smell-

We even had a leak once and I didn't even know.

So is this leaks, kind of leak related?

I guess, yeah, it's totally dangerous of blowing up. And we lived there for almost
two years. We didn't know it was likely on the whole time.

Explosions. Anything else under natural gas?
The pilot light goes out.

Anything else?

Preferred way to cook.

Preferred way to cook.

Invisible.

Invisible. The gas itself.

Achoo.

Bless you.

Excuse me.
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Well it looks like a good list. That's great. Well let's pick up on some of these
topics that you raised and I guess I want to start off by asking you what do you
think about-you've talked to me about the kinds of home energy sources you
currently have. What are some of the factors that you consider when sort of
choosing a home energy source or sticking with a home energy source that
maybe you already have? What are the factors that you consider?

I would consider price and how complicated it would be to switch. If it would be
worth it or not.

Availability and options.

What's already available. I guess that's the same thing.

[00:15:58]

So how do you decide, for those of you that-I think most of you basically have
kept what you had when you moved in it sounds like. So why have you

decided to stay with what you've got?

The hassle of getting quotes and finding someone to change it and doing
research to figure out what I would want to switch to.

So that's-go ahead-

It's expensive, all electric house adding natural gas.
So it's expensive to go to natural gas or expensive-
As far as I know which might mean nothing,.

So you've got all electric and going to all-to natural gas would be expensive is
what you're saying-

If  wanted to add it into my mix.

And where do you see the expense coming in? Is it the putting the
infrastructure in or is it the actual burning of the gas or what-

The infrastructure and then the appliances.
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So the plumbing-plumbing your house with the gas lines as well as getting the
appliances.

Yep, yep.

And I rent so he's chose to stay that way so far. He's asked us each time and
we're just like we're fine. We don't want him to have an expense we pay too.

So as a renter, I guess I'm curious, do you care-is that even something you
think about when you think about a place to rent? Do you care whether it's all

electric or natural gas or-

I actually never had really cared except for baseboard. When I see a baseboard I
don't want to live there. That's it.

But you're not seeking out a particular-

No-

One way or the other? As long as it has some sort of heat.

Yeah. If it was my forever house I would but not renting.

How about the rest of you?

I rent too. And when I-it's not that I look for a certain type, it's usually the price.
If it's included in the rent or additional. I assume if it's included it's probably
going to be the cheapest option but also with renting you don't really have the
agency to choose.

But you have the choice of where you could go and rent? And I guess my
question was really is it important enough to you that you seek out an all-
electric or a mixed gas-

I've never said no to a house because it has-

And it sounds like that's not really been something on your checklist either?

Financially if  had more money it may be higher up on my checklist.
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Any other thoughts about important considerations for your energy sources?

Well for me I switched to the greener even though it was a little bit more
expensive.

Tell me more about that. Why did you switch?

Well I read about it. They sent flyers and I sort of have a low sales resistance so I
thought well this is-it sound good.

So tell me again what you switched from to?

Well it's a program with PG&E. You have regular electric and the you can switch
to the higher, the one that cost more-

[00:19:05]
So you pay a little bit more to get sort of a green source?

Right, exactly. So I thought well that's okay-it didn't-it was easy to switch. It
wasn't any-

I think I've had those people come door to door.
Yeah, they do and they talk you into it.
So tell me what it was that convinced you that was the right thing to do?

Just that I don't want any more salmon getting killed and you know it's
important.

So you switched to an energy source that was-did they say that it had nothing
to do with hydroelectricity or what did they tell you?

Well-
What source did you switch to?
It's wind-

So it's just wind?
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I think so. I think it is.
Can we ask questions?
I don't know.
What question do you have?
Is there anything-did they do something structurally different? Do you see
something different besides your bill? So you don't know if they gave you
anything different actually because the only thing that you're seeing different is-
Is paper-
Is a payment, right?

Well, I'm not that cynical. I think they did. I know PG&E is just PG&E has also
helped me. They have this assistance thing so I just-

But the driving force was not just that you wanted to be more environmental
but you had even more specific concern which is you wanted to save the
salmon?

Right.

Any other factors that we haven't kind of touched on that you consider when
evaluating a home source?

The direction it's facing.
The direction it's facing. Tell me why is that?

When I was looking for my house, I was looking for a southwest, southeast
facing roof for the potential of adding solar.

Oh, so you were thinking about eventually maybe doing solar?
Yeah.

You haven't received that at this point?
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There's a big-ass tree that'll probably lower my ability to get any sort of incentive
to go solar.

So you've got the southwest-facing home, just, you didn't count on the tree?
It was a perk. It was part of my - it was on my radar, I guess.

Let's keep on going. When it comes to heating your home, I guess I'm curious
about - I want to kind of talk about advantages and disadvantages of a couple
different energy sources. Let's start with natural gas. What do you perceive as
being, sort of, the advantages of natural gas, when it comes to heating your
home?

More consistent. If a power line goes out -

That's what I just was hearing. If the storms happen, we would still have heat, at
least.

Soit's kind of a reliability issue. It's more reliable?
Yeah.

[00:22:05]

What else?

I'm a month in, and it's cheaper.

Cheaper than electricity?

Yeah.

What else?

We used to have a gas fireplace that heated the home, and it was cozy to have the
fireplace. Now with the electric, it's not as fun to turn the heat on.

Any other advantages?

I haven't noticed much of a difference, from when, compartments where I lived
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that had all electric and now I live in a house that has gas.

How about disadvantages? Any particular disadvantages of home heating with
natural gas?

Old leaks, if you have them. Like I was saying, we had one, and we did not smell
it. We had a little fireplace we never turned on, and supposedly it was just a hair
on. Someone came to do something and said, "You guys better get out now."
We're like, "We've lived here almost two years and nothing." Thank God we
didn't blow up, that's what we thought, too. The fear, that's the common fear of
that.

This was a fireplace that had a small leak?

Yeah. And, my daughter lived in a tiny, little place that had, I think, a little light
thing that you were talking about - a pilot light. It was a one-bedroom place,
with a bedroom that was - no room, pretty much, you'd say it's a one-room place.
She had to go to the hospital. She didn't smell it either, didn't know any
difference, she was like 20. It's something you don't - really catch that smell all
the time.

Any other disadvantages of natural gas or heating your home? Let's switch and
talk about heating your home with electricity. What do you see is the
advantages of heating your home with electricity?

I can't think of any.

It's just always been there.

No advantages at all?

I don't believe so, because it is cheaper for my natural gas.

There's a convenience sometimes, when I think of heating a room or area, you
just plug in a space heater or something.

Like she said earlier, it's magical. It's quicker, fast.

I honestly think it usually goes out - a power outage - I don't know, where I live.
We don't really [INAUDIBLE].
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Remind me again, which one of you have electric heating today? You folks
don't see any particular advantages?

No. [LAUGHTER] It's more expensive.
[00:25:10]

Let's get into disadvantages. What do you see is the disadvantages of electric
heating?

It's expensive. If you have the floorboards, or you have the in-wall - whatever
that's called, where you turn the little knobby - it's just expensive. When I was
looking for a mini-split - I think that's what it's called, where it's just like a big
unit on the inside - they've gotta plumb that into the wall, and it's obtrusive. But,
if you had natural gas, it's like some heater in the corner that you don't ever see.

Any other disadvantages besides the expense?

The heat will go out if the storm happens. I've had to heat the house with wood
stove before.

It's not as reliable, or can be unreliable during a storm.

I don't know if this has anything to do with the foundation of the house, or
maybe the installation, but it doesn't sustain heat as well as natural gas either.

You feel like it doesn't keep the heat in the -

Right, but it could be structural.

For those of you - any other disadvantages?

The quality of the heat - somewhat similar to what you're saying, Leslie, the
quality of the heat - it does seem like it dissipates, doesn't penetrate as

completely.

You're saying that you've noticed that with natural gas, the heat lingers longer
or stays heated longer than with electric?

Yes.
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I've always - even my mom's house - had a fan going in it. A couple rooms,
always. I've felt like she's always - whatever heat it was, had it circulating. Now
there's a tip.

Coming from an apartment where the heat is below, or coming from the
baseboard - heat rises. Being in a house, now that the heat is vented from
throughout the house, it comes down from the ceiling in someplaces -

Different places of heat.

Why not switch to natural gas if electricity isn't -

How? It looks like they need to inform us on how much it might be, or more, or
that it's not as expensive to change our house inside, maybe, if we're all thinking

it's expensive to change.

For those of you who have the electric heating today, what keeps you from
going?

Do I want to put money toward natural gas? Is that going to increase my
property value? Or should I put that money into something else? That's the
question that I think about. What's the point of putting the money into
something that I only need half the time?

[00:28:15]

You were arguing that it's a lot more expensive with electricity. If you're
saving money with natural gas -

How much is it? I guess I would need somebody to come by and run an analysis.
We need more informative stuff out there for us on that, I guess.

I'm happy with what I have. When you're saying, "Why not switch?" I guess -
what's it called when you have a furnace and it comes through vents?

A ducted furnace?
Forced air.

But it's electric. I have that, and thenI have A/C. You program it so that it - the
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temperature goes down when you're out of the house. I like it.

Let's switch gears and talk a little bit about cooking. How many of you have
electric cooking appliances? Most of you. Would you ever consider going from
electric to natural gas for those cooking appliances? Let's start with the folks
that said yes first. Why would you consider potentially going to natural gas?

I prefer cooking on a gas stove, even if it's just heating up water. It heats it up
way quicker, and you have more control over the heat when cooking. Although,
I have no idea what it would take to get natural gas in my home. Figuring out
how - I live in a condo building, and none of the units in the building have
natural gas, so I have no idea what it would take to get natural gas into my unit,
and if that would even be an option, since I'm part of a larger building.

What about the rest of you, the ones that had thought you might consider
natural gas for cooking?

Same reasons. I don't think it would push me to go get natural gas though.
Just a faster, better performance?

Also same reasons. It cooks faster, the quality of the cooking, there's a lot more
control I feel like. We have natural gas for heating. If there's no electricity, there's
no air moving the heat throughout the house. But we've thought that if we
changed - if an appliance dies, is not repairable, we've thought about switching
to gas stove for cooking, and a gas hot water as well.

Some of you said that you wouldn't consider switching over from electric to
gas -

I am scared to light the stove, I'll admit it. [CROSSTALK] I just hate it, but I'll do
it. I've never had a place that had it yet, I've just been at places that I've had to do
it. That's probably why.

[00:31:22]

You're nervous about the lighting. What else? What are the other reasons for
not switching from electric to natural gas? Marie?

I like the all-flat electric stove. I like the way it looks, it's much easier to clean,
and I don't really cook very much, so that works fine. I would rather it look nice
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and be easy to clean, I don't care about the performance.
It's the flat surface that you like, and kind of just for maintenance -
Yeah.

Because you're not a big cook, you're not worried about the performance issue
as much.

It's fine, it gets hot.
It might be easier to light now, I don't know.

Any other reasons? Any other things that are holding you back from going
from electric to natural gas cooking?

I don't know what the cost would be, but when I'm listening to everybody, I'm
thinking "Oh, maybe I should." I'm susceptible, it sounds good. [CROSSTALK] I
know gas dryers are way better, I've had friends that have -

Why do you think gas dryers are better?

Just like you said, performance. Then the cost. I just don't know to switch.

Let me go through a few other miscellaneous things that we've touched on a
couple of them, but I want to just touch on a couple other points of
comparison. I'd like to get your opinions about whether you think electricity
or natural gas has the advantage in these areas. When it comes to the cost of
appliances, electric or natural gas appliances, which are less expensive?

I feel like electric's less.

Is that what people feel like?

Are you talking about maintenance? Are you talking about buying the appliance
itself?

The actual appliance itself.

I feel like there's more out there -
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Does anybody have it?

Madison, you said what?

With appliances, I feel like there's more out there. There's more of them -

More of what?

Appliances.

More of what kind of appliance? Natural gas or electric?

Electric. It's moving towards the future, so they're able to make more of them
cheaper, but less quality. I remember - I've always grown up with a gas stove,
and I remember when I moved out of my childhood home, and my mom moved
into an apartment, she was so disappointed to have an electric stove. Visually, I
hate the look of the flat-top, although I agree, it's much easier to clean. There is
something with the natural stove that I think people agree, is traditional. The
quality of the cooking - it's more homey.

It sounds like there's - I think I saw there was kind of a nodding of the heads
there, consensus that we think that the appliances are cheaper, electric
appliances are cheaper. How about safe usage? Do you feel like one is safer
than the other?

[00:34:28]

Electric.

I don't feel any difference.

It seems safer.

What seems safer?

Electric.

I think it seems safer since there isn't the worry of spark. But I find that my
electric stove stays hot for really long after I'm done using it, and I don't

remember it being that way when I had a gas stove. I felt like the element cooled
down faster, and my current electric stove stays hot for like half an hour after I'm
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done cooking. And that makes me nervous.

Those of you who feel like electric is safer, why do you feel like electric is
safer? What is it that makes you feel that way?

Anything that you have to strike a match or actually light to get it to work, that
doesn't -

And be scared to do.
You've got to turn on the gas and strike a light. No.

I feel like part of it is, too - you were saying about the gas is invisible, you don't
know if it's - if you leave the stove on, you might not realize for a while.

I also feel that way though, about electric, where it's - I feel weird not seeing a
flame. What is heating my food? [CROSSTALK] It feels unsecure.

Tell me more about that, why does it feel unsecure?
It feels fake.

Do you feel like you're more likely to injure yourself, because you don't know
there's a flame there?

It's one of those concerns like, "Is this bad for my health on a larger scale?" Not
the food - seeing a physical flame, to me, feels natural. It's kind of scary to be like,
"This is electric and this hot surface -" my instincts should be like "There should
be a flame, there should be some sort of fire."

Sounds like I've got a little bit of a divided opinion on the safety aspect. Let's
go to the question of energy efficiency. Which do you think is more efficient,
electricity or natural gas?

Gas.

I feel like, electricity, there's more options. I think what you were talking about,
Leslie, with the PGE thing, is just that a portion of your electricity is from
renewable sources. I've talked to them as well. I feel like there's not that option
with natural gas.
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You like that idea of multiple sources? You'd like some different, original
sourcing.

I think it's more flexible with electricity. There's more options for sustainability.
More sustainable resources. How about just in terms of efficiency, so the kind
of energy that you get out of natural gas versus electricity? Any sense of

whether one's more efficient than the other?

Natural gas seems like it pumps out more heat - like Shelley was saying. It heats
up your - boils your water a lot faster than electric.

Lasts longer too, like Mark was saying earlier. It feels like it lasts longer.
[00:37:30]

Anything else? Any other opinions about efficiency? Those of you - I know we
have a mix of people here - some who use natural gas, some who don't. Let me
just ask, first of those who use natural gas - if your natural gas were to go
away, tomorrow, what kind of an impact would that have on your life? Would
that be a major deal or would that - ho-hum, no big deal?

I think that tomorrow's supposed to get really cold. [LAUGHTER]

You wouldn't have a heater.

I'd fire up the wood stove. But yeah, we'd miss it.

So that would be a big deal?

I don't think it'd be a big deal to me, because I grew up with electric and a wood
stove. So I think I could - it's just the price would change, going back to electric

for all of it. It would go up.

Anybody else who's got natural gas today that - if it went away? Do you have
natural gas today, Leslie?

My heater is natural gas.

How big of a deal would it be if it went away?
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Because I don't have the information or the knowledge to adjust to something
different, then it'd probably be pretty hard.

I think that first impact is hard, but you can adjust.

Money wise, I guess everybody would have to figure out a way, if we did have
only gas, to get to electric, however you do that too. [[INAUDIBLE]

One of the things about having - those of you who have natural gas, you
obviously have electricity and natural gas - so you've got a couple of different
energy sources. If one were to go away, or temporarily be interrupted, you
have, still, the other one. Would the lack of having that sort of redundant
energy source be a problem, if natural gas went away? Would you care? Is that
an important aspect of what you've got today, or is it not so much?

Yes, I like a hot shower, and that's hot water heat. That's very important.

Even if your power went out, you can have a hot shower. If your electricity
went out, you can still get a hot shower.

Yes, because that's a gas furnace. But I guess if I didn't have a gas -
You mean a gas water heater?

Yes. So if I didn't have that though, and I had to resort to boiling water, then that
would probably be an inconvenience.

How about the rest of you? Do you value that fact, that you've got different
sources of - one gets interrupted, it's -

Yes.

Let's switch gears and talk about the people that don't use natural gas. What
would it take for those of you today who don't use natural gas to consider
using it as an energy source?

[00:40:33]

Zombie apocalypse. All kidding aside, what would it take?

What would need to happen for you to consider it?
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I'd have to move into a house that already has it. Or, I'd have to really become
informed on what the transition would be.

What is it that's - when you said "Zombie apocalypse," what was it that caused
you to think that it was so outrageously, such an outrageous idea? Why

couldn't you consider doing it today, in your current home?

I don't see any reason to switch. If there's a zombie apocalypse, I'm sure there's
no electricity pumping, and I'd have to find a different way to have a hot shower.

You've got all electric. You concede that it's more expensive, but you're still not
sure whether that conversion -

My electric bill, on average, is probably $60. [LAUGHTER] $25 in the
summertime, and maybe $70, $80, $90 in the wintertime, depending on how cold
it is.

You have good insulation.

A lot of layers.

Anybody else? Would anyone else consider it and what would it take?

I would need a lot more information on what it would take to install it. I mean I
would have no idea where to begin even getting natural gas to my home much
less, figuring out, replacing appliances.

Yeah doing the new pipes underground all of that. We are just not informed

Okay, great.

I would do it if there was financial incentive. Because I don't know exactly. But
I've just heard that there is.

Okay, cool. Well let's move on. Let's now talk a little bit about some of the
other aspects about energy sources that you folks have touched on briefly that
has to do with things like the environment. The first question I have is, what

do believe are the greatest contributors to climate change today?

Emissions.
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What are the greatest emitters? What's creating the most carbon emission if
you will today, in today's world.

Coal.

Coal, what else?

They say cows.

Cows.

I'm seriously, their burps and farts. Yeah, I'm not joking.
When you think about it worldwide, what are some?
Vehicle emissions.

Vehicles.

Amazon, they're everywhere driving trucks.

Large corporations.

So trucks and vehicles.

[00:43:35]

The big corporations.

Manufacturing,.

Yeah, manufacturing, yeah.

Okay, others?

Plastic.

Plastic.

Oh, yeah.
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What energy sources do you feel like are playing a positive role when it comes
to climate change?

Wind, solar, hydro, nuclear.

Trees.

Renewable sources.

We got to keep there trees going.

We got wind, solar, hydro I heard and then nuclear. So what we think about
that? Why are those on the list? What do you see as being positive about those
particular forms of energy?

Natural.

I'm sorry?

Because they're natural.

Is nuclear natural?

Not nuclear.

So your thinking of wind, solar and hydro as being natural. Now hydro
seemed to have some issues though. At least Leslie seemed to feel like that.
Talk to me a little bit more about your feelings about hydro.

Well it's just bottom of a damn the salmon can't get up. They got these little
ladders but it's killing the fist. But, it's not just that it's climate change where the
waters warmer and it's killing the fish.

Yeah, no water for them to even go up half the creeks.

Are you of the opinion that they are they should be trying to move away from
hydro?

Yeah, but I don't.
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I heard they were trying to change the steps. I don't know but I used to take my
kids there all the time. Since they found out it was like a problem they were
going to try change it. I don't know if it was plans in progress or what.

So has the Bonneville damn been a source of controversy. A lot of focus on
salmon.

It was recently though. I think it's very pro save the salmon. Like they're trying
to change their ways.

Yeah and they've been that way for at least 10 years solid. So I felt like something
might of come from: it.

I think there's loss of that now. And the tribes are not requesting or mandating it.
So not only the Bonneville but, there's other damns that they're really looking at

ways to have.

Changing the way they make them. Because maybe they didn't understand a
long time ago.

How do we feel as a group about damn in general? Using Bonneville damn as
kind of an example.

It's been a great.

Is hydro renewable or does it have its own set of problems?

It has its own sets of problems. We shouldn't necessarily add more damn. We
should probably take damn down. But, it's a baseline energy versus intermittent.
I mean energies part of the mix versus just getting it all from one.

[00:46:43]

You're arguing that maybe retain the damns that we have today. Or maybe
reduce some of them over time. But, you need a kind of a mix of energy
sources?

Yeah, I think that's best.

Keep expanding wind and solar and other forms along those lines, and reduce
hydro over time.
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The reason I'm probing on this is I kind of want to get the sense of when we
were talking about sustainable energy and renewable energy. I kind of want to
understand what's that really all mean. Are some of these energies really as
green as they claim to be? Or that we think they are? How about the rest of
you. Do you have any other thoughts about wind, solar hydro?

The thing about hydro is, my mother used to work for Farm and Garden
Administration. When they have what they all extra energy, they'll sell it to
another state. But there's all types of hi jinx going on with that. That worries me
that different stuff going on.

Where does natural gas bit into the mix when it comes to addressing climate
change? Does it have a positive role to play? Does it have a negative role to
play? Where do you feel like natural gas comes out?

I heard in the long run that no matter what the little tiny bits that do come out
are smaller than coal and all that. So the emissions are as small as we could get
them I would hope. Because I looked up awhile back.

Is that good? Is that bad?

It's better because the little bits that do come out are smaller particles than we
can get from coal or anything else. So we're doing kind of something good.

So it seems cleaner, is that what your arguing?

The air is cleaner except to get it is awful. Like she was referring to fracking
earlier an environmental [CROSSTALK].

Yeah their going where ever they find it if they can now.

It causes earthquakes.

Has anyone besides Johnathan heard about fracking?

I heard about it.

They're just kind of going anywhere and going down seeing if they can find the

pockets of it and there it is. And then I don't know if they buy the land or what
they do. Land addition that they're doing even Indian reservations. So they don't
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do it there.

Is that a concern than?

It is because we don't know enough about it.

What about the rest of you?

Tribes are really desperate for money so their selling their natural resources
rights. And then their fracking and that ruins the soil. It's basically ruining the
earth when they do that. So, yeah that's a tough one. I don't know what the lesser
of the evils is honestly.

[00:49:46]

Yeah.

What I'm hearing is that on the one hand there's concern about the processing,
the kind of getting it out of the earth. On the other hand from a burning
standpoint it might be an improvement over some forms. Is that what I'm
hearing?

Yeah.

Yes.

So it's cleaner on the back end. Cleaner than what?

From the choices we have of like coal and everything else so far.

So cleaner than coal? How does it fit into what you were talking Johnathan in
terms of this? You sort of articulated that you thought it was important to have
a mix of different energy sources. Does that fit with your thinking? Does

natural gas fit into that mix?

In the near term. As we get more renewable solar, wind online. Or battery
innovation and the climate of those.

Important in the near term but with a goal of trying to expand.

Get rid of coal, get rid of natural gas. Get toward wind and solar and other forms
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of renewable. And figure out ways to store energy or battery or some along those
lines.

How about the rest of you? Where do you come out on that? How do you feel
about natural gas and where it fits in the scheme of things today?

I think we should have a mix definitely. You want a backup for everything.
Okay, others? Good to be a part of the mix?

Yes, it has a place in the foreseeable future until the technologies, you know.
Some west coast cities are considering potentially passing or implementing
new natural gas hook up bands. So that if they're doing new construction.
Some municipalities are thinking about actually banning natural gas in new
construction. I'm curious what you think about that? Does that seem like
something you support or do you have some reservations about them kind of
keeping you from having a choice?

I Support.

Why do you support it?

Because than there's less consumer buying it. And then there's a lot more
opportunities for the switch and help people get there.

The abilities your deciding, yeah.

How about other folks, what do the rest do you think?

I'd be curious what the reasoning is. If it's a safety concern based on issues that
places have been having that are wired for natural gas. Or if it's based on climate
concerns.

[00:52:50]

I believe that for the most part it has to do with their thinking about climate
issues.

Who has accessibilities to natural gas and who doesn't? And who does it affect
the most and impact the most? These bands.
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If would basically affect anybody who was in those municipalities that were
going to be doing new construction. Let me through another variable in and
just see how that effects your thinking. While those municipalities may
actually do a ban for new construction. At the same time that would not effect
the electric utilities companies which actually are switching from coal to in
fact natural gas. So they are actually.

Might need to find a way to do a switch to that's going to help.
I guess what I'm really saying is that a lot of the utilities are actually moving to
natural gas to fill their buckets. I guess what I'm asking is does it make sense

on the one hand to have a municipality that sort of bans it on the individual
level but, allow the electric utilities.

Yeah.

That's weird.

It does or it doesn't?

It's not right.

That's not right, that's not okay.

And why isn't? Why do you think it's not okay?

Because I don't have to spend time on the individual. Just for the reason you
said. I don't have a choice on an individual level. But on a global scale, if they're
going to natural gas it just doesn't seem right. The playing field is off it.

Any other thoughts? So you sort of feel the same way?

Yeah.

Any other thoughts about that?

I was going to say that this ban in Brooklyn is only on new construction. It's not
going to affect poor people. That's all I can see arguments. It's like poor people

are still going to have to pay high prices for whatever type of energy they have
and they're not going to have a choice. Even if they want brand new

WWWw.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 236 of 319
03 5234-E190117 - NW Natural Safety Communications - 10-29-2019 600pm_day2group3 32
CuB/107

Jenks/236

construction.

So they won't be able to happen there at all? Or it won't just be put into the new
housing. Can they change after or is this ban?

Yeah, you wouldn't be able to do new installation. So things that were new.

Yeah, that doesn't make sense if we're moving towards it. Because you'd want to
have choices.

I guess there could be you know. And the reason of course why the electric
utilities are moving to that is that they don't have enough capability today
with solar and wind and others to kind of fill the need. So they're moving to
natural gas. Any other thoughts? And Johnathan your thought about that does
that change at all, given that?

I agree and disagree. Like yes, but also how do you change how we get our
energy is going to come from the bigger players and from peoples voice. So that
municipalities out to make those types of decisions than that will change
ultimately how an energy company will source. If California was like no more
natural gas than there would be a shift in where energy companies are
eventually going to get their mix a lot faster than get it done.

[00:56:31]

I think the real question and I don't know the answer to this. Where are they
today in terms of these being able to source energy from solar and wind and
those kind of geothermal, those kinds of things. Versus the need and how
quickly could they really get to all renewable kind of a load. But I hear your
point.

I don't believe that in California, sure. But here in Oregon we're not going to run
out of electricity so that switch to gas. Because we do have longer power. So,
we're not going to have to worry that the electric companies going to switch.
And those are wired electric companies. They're not switching to those.

They don't have no hydro I guess. Somethings are [CROSSTALK]

All right so I want to switch gears now and talk about a different product.
Something called renewable natural gas. Has anybody ever heard of that?
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No.
No.
Heard of that, don't know anything about it.
Here's what we're going do. We're going to talk about that so take one and
pass it along if you would. And then once you have it I will read it out loud.
And while you read it along silently. all right? So, renewable natural gas.
Renewable natural gas is produced from local organic materials like food,
agricultural and forestry waste, waste waters or landfills. As these materials
decompose they produce methane. That methane can be captured, conditioned
to pipeline quality. And delivered in the existing pipeline system to vehicles
and homes and businesses. Where it can be used in existing appliances and
equipment. This provides a renewable energy option for the natural gas
system. In the same way that wind and solar are used to generate renewable
electricity. Enclosing the loop on what would otherwise be wasted gas.
Renewable natural gas can provide up to an 80% carbon reduction benefit.
What do we think about that? What are your initial impressions?
Approved.
Right.
Another way we should go.

Yes. I say let's do it.

So tell me why? I'm hearing positive things but elaborate a little bit for me.
Why is it positive?

Seems less wasteful.

Yes.

It's not mining it out of the earth somehow.
And we have so much garbage.

Using a sustained.
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The garbage dumps.

Tell me about the garbage. And we'll come back to you Leslie, hold that
thought. Tell me about the garbage. What is it about the garbage?

Garbage is just piling up everywhere in every state and everywhere. If we could
have a way to have us. We already recycle here. We could do some recycling
otherwise.

Do you think of this as recycling?

Kind of. Well, no I guess they're doing it in their own way. But if they need food,
like recycling. We could all give them some food. Like there's ways to do it
definitely.

[00:59:35]

I guess what I'm wondering I mean, so they descried here where their taking
methane. That would otherwise escape.

A compost pile.
By using it, is that a form of recycling.

Yes.

Yes, cause we've done it in my backyard. My mom did it all of her life.
Everything goes way out back and then they use the soil to grow the vegetables.

Okay so it's a form of recycling.

Absolutely.

Leslie I'm sorry, you started to say you had some qualms.

I think it just sounds a little too good to true, 80% reduction. I don't know.
Why does it sound too good to be true?

I'm just cynical of this.
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The number sounds too high to you?
Yeah, it really does.

I think the way to think of that number is that think of all this methane that
currently isn't being captured. And so it's just going off into the atmosphere.

Up in the air, yeah.
Right.

What they're basically saying is their able to kind of capture it and use it. And
therefor prohibit a bunch of it going off into the atmosphere.

Where I live there actually is a place that does that. And you see steam and stuff
coming off of it. Because they mix all the stuff on the piles.

Tell me what place is this that your referring to.

It's right by Clackomos Town Center. I've grown up there always and we always
seen these piles and they redo like, I think it smells like animal waste and some
wood chips. And I don't even know what. But, it smells pretty ripe some years.
And then you see it. So it's wasting up into the air there.

What is your understanding of what they're doing there?

That they can do it.

And who is running it?

I don't know. Maybe some wood place. I don't know what they sell there. What
their reselling, fertilizer might be.

Bark dust.

Yeah bark dust, something of the sort. But if they're doing it and I see that
methane going off. If they have some way I think it would work easy.

What else was it that your liked about this concept that we haven't talked
about so far? I get the higher level idea that your taking something from waste.
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Is there anything else here in this description that appeals to you?
It would be more of a baseline energy source than solar or wind.
What does it mean by baseline energy source? What do you mean by that?

It's consistent. There's no indeterminacy of the suns out and you have power. If
the winds blowing than you have power.

So it would be a consistent energy source.

Yeah we're going to get a lot of animal waste and food waste always.
And that it can use the existing pipeline system.

Is that important?

I think that's less wasteful too in itself. Not having to replace all the
infrastructure. Is also eco-friendly in itself.

Okayj, terrific. Anything else? Does this? I'm sorry.

I had a similar reaction to Leslie where it seems almost too good to be true. I'd be
curious what this anaerobic digester in the conditioning equipment. You know
what kind of emissions those let off. How much energy does it use to run those?
Is it really offsetting if we're having to go through all the processing to get it into
natural?

[01:02:57]

Yeah. I think- great question, so you'd like to get some reassurance that this
isn't sort of pumping more energy in to get energy out. My understanding is
that the beauty of this is that there's a lot of biology at work here. And so it's
the natural process that's getting off methane. So the garbage dump, the reason
why you smell things is-

It's working.

It's happening on its own.

I think the bye product is there's soil in it that can be used.
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So there's a possibility that you can have some bye products that you can still
use as well, okay.

I just wonder as my daughter would say, if it's hella expensive, to do all this.
Otherwise they'd be doing it now.

But some places are doing it and this is just on a larger scale, I think.
Because I didn't know anything about it.

So now that you've heard about this, does this change your concept of natural
gas in any way?

Yes.

In what way?

More positive.

The extraction method is not nearly as environmentally awful. It's actually-

And you don't know how long are they going to go around looking for pockets
of it, how many pockets are left. So this is a way for them to start thinking of this
instead of looking for the pockets in the earth.

And how would this make you feel about a utility company that actually
offered renewable natural gas? If you knew that they were offering that as
opposed to somebody that offered only conventional natural gas? How would
you feel about that organization?

[ would like it.

I mean what would that say about the organization itself and its
characteristics? [CROSSTALK] Sorry?

Innovating and addressing potentials for climate change [INAUDIBLE] carbon.
So they're innovating but also showing some concern about the?

Concern about reducing the output harm.
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Any other thoughts about what it says about a company that offers this kind of
a product?

Forward thinking.

Innovative.

Risk taking.

They are about the environment and the future. [INAUDIBLE]

We have another concept I want to run by you and this one is called renewable
hydrogen or power to gas. I'll read this one again, while you read silently.
Power to gas is a process that captures surplus wind and solar energy and
converts it to renewable natural gas or hydrogen through electrolysis. This
renewable energy can be stored and then blended into our pipeline system to
one day serve homes, businesses and vehicles. So just a couple of little side
notes, when they talk about capturing surplus wind and solar, one of the
things that is true about wind and solar today is a lot of times you're capturing
it during the day when the demand is lower and there's not a good way to
necessarily store it in all cases. So that's part of what the thinking here is, that
you would be able to use that excess that is generated and use it to kind of go
through this process and what this process is showing is a process of
separating water into hydrogen and to oxygen. And then using either the
hydrogen as power or combining it with carbon dioxide, so just extracting
carbon dioxide from the atmosphere, combining it with a hydrogen which
creates methane and then you could use that as a gas source. So that's the
concept, what do we think?

[01:07:30]

I'm a little less interested in this compared to the other one.

Tell me why?

It's making methane and we're using an already renewable energy and trying to
transform it. When you can figure out a way to store the renewable energy to be

used at a different time.

So you're arguing that you'd rather see the effort put into finding a way to
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store the renewable energy-in a different sort of way this is in fact storing the
energy. It's just not enough battery form, it's in a different chemical form.

The methane is a pollutant.

Now what about the hydrogen side, so what's a little confusing about this
diagram is it shows two different forms. One could be that it creates methane but
the other is that it creates just hydrogen that you can use as a power source. And
when you use hydrogen the bi-product is water at the back end, does that change
your opinion?

I don't understand the concept of hydrogen solves being available at some point
to power vehicles and I don't understand the chemical process.

So the chemistry behind it all. So it feels a little mysterious still? And it's not
totally clear as whether it's as clean as maybe-

Yes, gas goes through electrolysis, all these [[INAUDIBLE]
It's also just not visual, with the renewable, natural gas.

Yes, you was just like I've seen it, I've seen these things. Because it's harder to see
on the logo and if you don't understand it, you're really putting your trust into
the larger company.

Well let's pull this apart because I just want to be sure I leave with a clear
understanding of where the hesitation is. It may be in a couple areas, one of
the things Johnathan brought up was his initial concern was that you were
taking renewable energy in the form of say wind and solar and transforming it
into something else. That seemed kind of weirdly happened, it didn't make a
whole lot of sense. Is that one of the hang-ups that people have?

One, yes.

Do other people have that hang up or is it the second part which is the
chemistry part is a little unclear how the chemistry all comes together and
whether the chemistry is really that clean?

Yes, I'd say for this one it is for me.

What is which?
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The chemistry is clean and what because that's a lot of who knows what.
[01:10:31]
So for you it's more the chemistry issue as opposed to converting?
Yes.
How about for the rest of you?
It's both.
It's both?

And it seems like with this one that may actually cause more [INAUDIBLE] than
it cleans up. I mean the risk may be even higher.

Hydrogen, I mean there's a hydrogen bomb, right? So I don't see turning that
into-

Yes, but you've probably heard of and admittedly there aren't many on the
road but you've heard of hydrogen vehicles, right. And there are some
companies that are selling hydrogen vehicles and their emission is water.
Wow, I didn't know that.

But the issue is making the hydrogen but then it's been powered.

I guess I don't know enough about it at all. It's too scientific.

So this isn't necessarily, I'm not sensing the same level of enthusiasm as the
first one.

No.

And this wouldn't necessarily move the needle for you in terms of this doesn't
change your opinion in terms of natural gas? Your perception of natural gas? If
this was offered.

I think I would want someone who wasn't the utility company to explain it to me
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because this one I definitely feel like I don't understand it well enough. And I'm
probably missing something.

Fair enough. So let's go back to the renewable natural gas thing for a second. If
utility was offering renewable natural gas, would it still make sense, I mean
would you be supportive of municipalities banning natural gas for those new
constructions if in fact utilities were offering renewable natural gas?

Say that again?

So those of you who were supportive of the idea of banning natural gas for
new construction in some of those municipalities we were talking about
earlier. Would you still be supportive of that if you knew that the utility was
actually offering renewable natural gas? Would you want the utility to be
unable to provide renewable natural gas in those municipalities?

If in fact they did actually not provide natural gas from fracking.

Yes if they did ban it, this would be a great choice for anywhere.

So you would be supportive of a utility being allowed to offer renewable
natural gas?

Yes, anybody should-

But the difference between-

And not be banned, in other words. [CROSSTALK] So allow the renewable
even in the situation where they would otherwise ban natural gas? Is that
right? Is that what I'm hearing?

[01:13:40]

Yes, but what natural gas is coming into your home? I've signed up for the same
thing as Leslie for renewable energy and you pay a higher fee and I believe that
dollar amount goes toward the purchase of renewable energy. But the energy

that is coming into your home, you don't know how that energy is created. So if
natural gas is-

Is one of the ways?
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Yes, I'd want to know if the natural gas came from this versus-
[INAUDIBLE] supporting that?
Pardon?

Or just like in the PT example, if this were available that you were paying to
support development.

Yes, for it to be a lifted restriction that I'm not sure.

So in general though, I think what I'm hearing is if you knew that renewable
natural gas was what was being offered, you would want that to be
unrestricted. You would want that for everyone to be able to get, have the
opportunity to get, renewable natural gas.

Is this a company that offers multiple renewable natural gas and natural gas or
solely renewable natural gas?

Well I'm guessing that companies that would get into this would at least at one
point be offering both. But I guess my question-

I mean in the future right-

I guess my question was really more in terms of the cities that might consider
banning if they had this as a choice, would it make sense to eliminate the ban
for this particular kind of product?

I don't see them lifting the ban if they-

Or avoid the ban, I shouldn't say lift the ban but I mean if this were an option
would there even need to be a ban, I guess is the question.

Yes, because more people might start going towards this rather than-because
how do we know how many, like I said I don't even think the companies know
how much is down in there. The real natural gas or whatever company, they
don't know how many more pockets of gas they're going to find. So they
probably want to start down this themselves.

I'd be afraid that it would only be for rich people, honestly. When I look at this it
seems like boy, this is expensive.
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Why would this only be for rich people?

Because I think the toll of developing this whole process would be very
expensive and they would pass it on to the consumers.

So they would need to kind of prove to you that it's an inexpensive process
and it wouldn't add significantly to the bill, if at all. Again my sense is that
this biology at work and so-

Yes I feel like this is more farm-if you think more farm wise and a natural way to
doing things then there's going to be only one or two steps and then you've got
the [INAUDIBLE] stuff and this is totally, who knows what. I'd rather go for this
always.

[01:16:53]

Got one more handout for you, so please take one and pass it along. And what
we're going to be talking about here in the last remaining minutes is some
different messaging for natural gas and what I want you to do is I'm going to
read all of these statements out loud. And then I want you to spend a minute
or two just kind of determining which one you think is the most compelling
statement of the five statements here and put a checkmark by it. And then I
want you to indicate which one you think is the least compelling, the least
convincing statement and put an X by it. So first statement is natural gas is a
vital part of a reliable energy strategy because alternative energy sources like
wind, solar and hydropower are not able to meet all of the state's energy
needs. Second statement, all forms of cleaner energy hydro, wind, solar and
renewable natural gas are needed in a balanced low carbon future. Natural gas
bans will allow utilities to continue using gas to generate electricity but will
prevent individuals and businesses from choosing the energy source that best
meets their needs. The existing natural gas network can be used to deliver
renewable natural gas and dramatically reduce greenhouse gas emissions as a
result. And lastly natural gas is a uniquely attractive energy source because of
it affordability, reliability and cooking and heating performance. So take a
moment, choose the most compelling and what you consider the least
compelling. How are we doing, has everybody made their choice? We're all
good, okay. Let's start with the most compelling first, I'm just going to go
down the list and if you've chosen it as your most compelling just raise your
hands, so I can count you, okay. Did anyone chose P as your most compelling?
Q? Two of you. S? T? One, two, three, four, five, six. So nobody on U, I'm
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assuming? So let's talk a little bit about T, the existing natural gas network can
be used to deliver renewable natural gas and dramatically reduce greenhouse
gas emissions. Why was that the most compelling?

[01:20:54]

I like it because it gives people who already have a home setup to use gas a more
clean option without having to switch over to electric and changing all their

appliances.

I also underlined existing [[INAUDIBLE] could use the pipelines already, that
feels like it's recycling itself.

Any other thoughts on that one?

Well it says dramatically, that got me. It didn't say 80% but it still said
dramatically reduce.

So that's more believable to you?
It's a little bit better, yes.

No over promising for you? Anybody else? Any other thoughts, the six of you
who chose that. What particularly you found compelling about it?

I like the tone.

Tell me about that, what is it about the tone that you liked?

I mean it just covered a lot of the elements that are compelling to me.
Like what?

Existing natural gas network, renewable natural gas, dramatically reduce
greenhouse gas emissions as a result. It just covers everything.

It kind of shows the cause and effects too, it's showing you-
Cause and effect?

It's showing you what could happen by doing this and it's a positive outcome.

WWWw.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 249 of 319
03 5234-E190117 - NW Natural Safety Communications - 10-29-2019 600pm_day2group3 45
CuB/107

Jenks/249

That's what I was thinking, if then, if you do this then.

Now a couple of you chose Q, so I'm going to give you your time as well. What
did Q stand out for those of you who chose it?

Because I think we need everything, we just need all our choices written down
until we get it down. They're all important.

And who else?

I agree with Yvonne, just the way it was worded, I liked the fact that it's
specifically says renewable natural gas instead of just natural gas. And I like the
fact that it's grouped among options. And it's not saying that others are the
cleanest, I don't know, all the power options I think will have their own impact.
Some more than others and if you're not just looking at carbon impact, which I
think is critical but I don't know I guess that collectivity and talking about the
future of a balanced and low carbon future, all of that was appealing.

So the sense that balance is kind of key, you have to rightly reflect that
different energy sources all have their trade-offs?

[01:23:58]
Yes. I think that's true.

Let's switch to least compelling, and we're going to go through the same
exercise. Anyone choose P as their least compelling? One. Q as their least
compelling? S as their least compelling? One, two, three, four, five. T? U? Two
of you. Let's talk about S, why was S not very compelling?

Because you can't choose, you need choices. It's preventing individuals and
businesses from choosing. And the more we know, the more we'll want to
choose.

How about the rest of you? Why did the rest of you choose S? How did you
interpret it?

To me, it just - it highlights the fact that individuals and businesses wouldn't be

able to use natural gas, but the electric companies would to sell you electricity,
which is bizarre.
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Power differential is crazy.
That's bothersome?
Yes.
Yes, that's what I found strange about the natural gas ban in the first place, is
natural gas would still be used, just to produce electricity, and then that's our
only option, or our business's only option.

Anybody else who chose that have any thoughts on why you chose that?

It's confusing, actually, because it's like it's saying natural gas bans are no good,
but just the way it's worded and the way it's not really clear as to what are they -

What are they trying to -
The idea, are they -

Are they arguing - it's not clear whether they're arguing for natural gas or
against natural gas, is that what you're saying?

Right, it's - yes, that's what I think.
It was kind of confusing?
I don't know.

A couple of you chose U, natural gas, the last one, is uniquely attractive energy
source. Why did you choose that as least compelling?

It just sounds like a commercial. It doesn't sound sincere, like if I read that
somewhere I'd be like "Oh, great," want me to buy more natural gas.

I also [CROSSTALK] chose this one because it obviously is not compelling and it
does sound like a commercial, but I do want to point out that it is exactly like
what we were saying earlier. Sometimes they're like, better cooking or
[CROSSTALK] I just said I don't care about those things [CROSSTALK] That is
not compelling to me. [CROSSTALK]
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Who else -
It's funny.

Chose this as a not compelling? And why did you feel it was not compelling?
[01:27:04]
It seemed basic in its delivery.

It was the - was it just that it was uninspired delivery, or was the message
somehow lacking? What was the -

The message doesn't - I'm not going to - the message doesn't evoke much
emotion to me.

Did you feel like the message was accurate?
It's accurate.

But it didn't really -

But it's not compelling, I'm not like -

But it -

"Oh my God, that's amazing."

It also feels like it's on a small scale. All the others are focused on a larger
environmental impact.

And this is just about your cooking and heating preferences.
It's reliability and affordability.

Fair enough. I am going to step in the back room just to see if we've got any
final questions before I let you go.

Does anybody understand the chemistry on this?

I know. Just the wording on it has too many chemical things they're going to do
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to water is what I figure, and this one, like we say, we've kind of known about
this our whole lives if you farm or anything at all. And we know it can work.

But what if this conditioning equipment is this? It doesn't really break it down, it
just says conditioning equipment.

But with natural stuff I feel like it's just some not amoeba things they put in with
all this stuff instead of some weird chemical, then instead of chemicals or some

weird - [[INAUDIBLE] natural, so have it in itself.

I looked into an anaerobic digester for food waste once upon a time and the
byproduct was a soil benefit you could add to farms or whatever, gardens.

That's even better.

But the process to turn it, I don't remember the process to turn into energy,
though.

What about that hybrid hydrogen cell? I guess that's what I've heard, that it's -
the byproduct is - or is water. I just don't know how it works.

How to strip chemicals and change them?
That's very interesting.

And if they're doing it in cars now, I have not heard of that one. [[INAUDIBLE]
So we can just fill up on water when we get those cars? I don't know.

I don't know either. Just -

Interesting.

[INAUDIBLE] chemistry.

[01:30:04]

We just all need to be more informed, it's just a true fact.

I do have a couple of quick questions here. When we were talking about the

renewable natural gas, a lot of you were saying this seems pretty cool if it in
fact was possible and all of this. How would you feel if you knew that it was
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available now?

They should be using it. They should get it out there.

They should definitely be -

Are you - would that be something you'd be excited to start using right away?
Yes.

And they should be promoting right away?

Yes.

I feel like I have heard about it [CROSSTALK] but I haven't honestly cared about
it because I've never talked this much about natural gas.

Is there - there actually is a Portland wastewater treatment plant actually is an
example of where that's going on.

Wow. [INAUDIBLE]

So thumbs up is what I'm hearing you say?

Yes.

An enthusiastic thumbs up. Those of you who are also into electric and had
some questions about - pretty supported the electric, if you knew that 60% of
electricity that's generated today was actually generated from fossil fuels,
would that change your opinion -

That's -

About electricity?

That's still stuff from the earth, like rock or air - or gas, also -

It could be -

Fossil fuels are gas?
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It could be coal, it could be -
All those ways.

Natural gas, it's all the different fossil fuels out there, so does that change your
opinion about electricity?

Yes.
That's a lot.

Kind of, but that's also why I signed up for the [INAUDIBLE]

That's why we need this because everything's being taken from the earth, so we
need to do something from this, which is just wasting all over on earth.

Would - was that a surprise, when I said 60%, was that kind of a surprise -
Yes.

To hear that that much was being used to generate electricity?
[INAUDIBLE] If that's true, it is, yes.

So it's more -

Sort of shocking?

Of our earth being used.

What was it five years ago, though?

That -

You know what I mean?

To answer your question.

It's going down.

Are the -
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I thought it was hydro, though, electricity.
What -

I'm surprised it's that low, honestly. I didn't think that we were actually getting
that much energy out of solar and wind and I thought those were kind of smaller
things.

It could be also hydro. Hydro I'm sure is part of that, geothermal and some of
these other things.

Is part of the 60%?

No, is part of the 40%. And then the last thing I wanted to run by you is - and
this is actually kind of in response, Jonathan, with - to something you were
raising, which was back on that hydrogen to power concept, where they were
doing the transition from excess wind and solar and converting it into
hydrogen or methane or whatever, and you made the point that you'd rather
see it go into a battery storage as opposed to doing this conversion. If you
knew that the battery storage was only good for a matter of hours, because
that's kind of where we're at today with the futility scale storage, whereas this
conversion could actually allow you to convert and have this energy stored for
months, because it's converting it from something that's transitory into
something that's now a gas that you can hold onto for months, would that
change your opinion at all or not?

[01:33:36]

If - in some ways, if that's my alternative. Is it just natural gas or is it renewable
natural gas made like this? Then I would take renewable natural gas made like
this versus the other.

The fact that - I guess what I was really testing was this idea of - because I get
what your point was, which is about if you could wave your magic wand and
you had a battery that could store this for an infinite period of time, that
would be preferable. But I was just trying to get a sense of if you knew that the
battery could only store it for a matter of hours or you could convert it into this
gas that could be stored for months, whether that would change your opinion
about the - that other?
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Would you have a choice of this one, this one, and it - or in the future - ?
It was specifically -
Choice in this one?

It was specifically - I'm specifically talking about the second one, the second
one.

In the future, we may have a choice of this one, this way, getting it another way,
or a regular way?

What I - no, I'm sorry if I'm -

No?

Confusing people. What I'm saying with this second one is that with excess
solar or wind power today, Jonathan was saying "What if you could just put it
into a battery and store that extra wind and solar power?" We all think that
would be great. What I'm saying is the technology today can only store it for a
matter of hours when you're talking about a huge scale of electricity. But with
this process, you could take that same energy and convert it into these gases
and you could store those gases for months as opposed to hours. My question
was does that change your opinion about this second concept?

Yes, giving us more info on it, I think it does, yes.

Suddenly this one seems a little more viable?

Yes, little more -

Little more -

Acceptable and just -

Understandable.

Maybe need more info on this part.

A little more understandable?
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Yes.

If there's anything [INAUDIBLE] your point, I was like "Why would you do
that," but -

No, I hear you.

It's true, the battery, the capability for storing.

No, I think you bring up an excellent point and I'm glad we had that - the
follow up on this. You guys have been a terrific group, I really appreciate all
your insights and all the contributions. You've been really a super group. If
you could do me a favor of handing in all your handouts, and if you would
also do me the favor of taking your name tags with you since the likelihood
that the next group won't have your same names, that would be great. Thank
you all.

Thank you.

Safe travels.

Thank you.
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Good. How are you?

Welcome. Hello.

Hi.
How are you?

Okey doke.

Good. How's everybody doing tonight?

Good.

Keeping out of trouble?

Yeah.

Stay in more.

So far so good? I always think it's a good thing to keep out of trouble. How
about staying warm? Is it pretty chilly out there?

It's chilly.

Mm-hmm. [[NAUDIBLE]

So everybody have their name cards by any chance? If you do, if you could put
them facing me, that would be awesome. Terrific. Well, welcome everyone. My
name is Rob, and as you probably figured out, I'm gonna be the moderator
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here this evening. I am here to have a discussion with you about the
wonderful world of energy and energy sources. Now, having said that I want
you to know I'm not actually an employee of the sponsoring organization. I'm
an employee of an independent market research firm, and I go to the trouble
of telling you that just so you know I have no stake in the outcome of this
research, and in turn, what that means is if you have something positive to say
about what we're talking about today, that's awesome. If you have something
negative to say about what we're talking about today, that's awesome. We're
really looking for just the benefit of your candid honest opinions. All right?
Now, we're obviously in a group setting. I'm not doing a one on one interview.
But I am counting on all of your to participate. Nobody gets to sit around and
listen to everybody and say mm, very good. No, you got to participate as well.
But that doesn't mean you have to jump on the bandwagon and agree with
what everybody else is saying. I'm not looking for a consensus necessarily. I
just want honest opinions. So if you happen to agree with everybody, great.
But importantly, if you hear somebody say or several people say something,
and you're thinking to yourself what planet is that person from? I couldn't
disagree more. By all means, please speak up. If you feel that way, no doubt
other people in the population feel that way as well. Now, now that I told you
that I'm looking for all of you to participate, I also want there to be kind of a
balance. So sometimes I get some individuals that are so excited that they want
to be front and center on every single question. Try to be considerate and let
everybody participate. But I think this looks like a group that's gonna be
willing to kind of share and kind of dive in and have different opinions
shared. So that will be great. Couple of housekeeping things. I want to be sure
that when we have our conversations, it's one conversation at a time. Again,
every once in a while people get so riled up about things, they start having
these side conversations. Drives me nuts. I can't hear all the great
conversations that are going on. I can't kind of record all of that, and that's
really important to me. So one conversation at a time if we could. Also, we are
going to be recording this session and I do have some colleagues in the back
that are observing, taking notes, that kind of thing. But I want to assure you
that we're gonna maintain confidentiality. None of this is gonna show up in
the public domain, and as I always say, if you were hoping that this was gonna
be your breakout moment on YouTube, you're gonna have to come to another
session. That's not gonna happen tonight unfortunately.

[00:04:24]
Do you have sessions for those people?

I keep wanting to have one of those sessions, but it hasn't happened yet. So.
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And it's not gonna happen again tonight unfortunately. So I think we've
covered all the rules of the road, and what we'd like to do now is kind of get to
know each one of you just briefly. So I've created a little cheat sheet in the
back. If you wouldn't mind telling us your name, your occupation or whatever
it is you do when you're not coming to focus groups at this time of night, and
then what I'd love to know is what kind of energy sources you have both now,
meaning do you have all electric, all natural gas, some sort of combination, and
then also I want to know if that has changed at all since when you first moved
into your home. Did you switch anything out so that you know you went from
electric to natural gas or vice versa. Any of that kind of stuff. OK? So without
further ado, David, would you mind kicking things off for us?

My name's David, and I'm retired military. Retired journeyman electrician, and

right now, I'm a- I work as a- at a Bridge car restoration place for antique British
cars.

Cool.

So that's what I do for fun now, so.

Nice.

Home energy sources now is natural gas. Then was natural gas. I'm probably the
scourge of the community because I have a fireplace and I do burn wood but I
think-

So you have natural gas for what? Your heating?

Heating.

Water, heating.

Water.

But you have electricity as well.

Yeah.

But it's basically been the same ever since you've been there?

Yeah. The only thing I've changed is all compact fluorescent energy efficient

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 261 of 319
04 5234-E190117 - NW Natural Safety Communications - 10-29-2019 800pm_day2group4 4
CuB/107

Jenks/261

lamps, so.

Great. Well, terrific to have you here. Natalie?

I'm Natalie, and I'm a software engineer. And my home is all electric.

All electric?

It was when we moved in, and it still is.

Terrific. Well, nice to have you here. Don?

My name's Don, of course, and I just retired. I was a plumbing salesman for a
wholesale company forever. And my house is electric. I replaced the heater.
There's forced air unit in the living room, and the baseboards have all been
replaced because they were old and inefficient. But-

But always electric?

There's no way to get- the complex is 80 homes and there's no gas in there. It's
just right off 123rd too.

But- I mean conceivably, it would have gas?

If they piped it in off the- the main clubhouse has gas, but that's as far as the gas
company went.

Well, great to have you here. Kurt.
[00:07:25]

My name's Kurt Ramer. I work for a mortgage servicing company and also the
Hillsboro Hops.

And I'm sorry. Also the?
The Hillsboro Hops.
And what's that?

It's a baseball team in Hillsboro. Minor league baseball. And I have a gas water
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heater and an electric furnace. And that's the way it's been since I lived- moved.
Terrific. Well, nice to have you here. Brianna?

Hi. Brianna. I work at a Q center as operations coordinator.

Sorry, a what?

Operations coordinator.

No, a Q center?

Q center.

What's a Q center? Sorry.

The LGBTQ center.

OK, sorry.

And before that I worked at energy efficiency companies and I've worked in
construction. And then right now I have natural gas, electricity, and a fireplace,
and it's been like that since I moved in.

Great. Well, nice to have you here. Sarah?

Hi, my name is Sarah, and [ mostly am a stay at home mom but I do a little
housecleaning on the side. And we have lived in our house for a long, long time,
and it has always been all electricity. Similar to somebody that said they had the
baseboard heats, and when remodeled, we went from those to the- where you
turn the knob or they run on a-

Fan?

Thermostat. Thank you.

Forced air kind of thing?

Yeah. And the reason why we've never gone electric- or gas is because it only

comes down to the end of our road and would cost a lot of money to have it ran
the rest of the way. We've looked into it before. So yeah, we're all electricity.
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Well, nice to have you.
Thank you.
Renee.

I'm Renee. I'm a bartender/server. I just moved, My house was electric and gas,
and now, I just- I like in an apartment that's all electric now.

So you're renting?

I'm renting, yeah.

And when you rent- when you were looking for a place to rent, were you
seeking an all-electric? Or did it not really- did it really not matter when you
were choosing a place to live?

Cheap rent was what mattered to me. [LAUGHTER]

So if it was cheap rent and it was run by oil pump or whatever, you'd be OK
with that.

I guess I didn't think about it. I didn't even realize until I moved in, but.

So you're all electric now though?

Yes.

Great. Well, nice to have you here. Dominica?

You said that perfectly.

Excellent.

Dominica which is frequently mispronounced. I am an administrator at a civil
engineering company. My- I pay an electric bill and power bill, a gas bill. So

that's what I know. [LAUGHTER]

[00:10:32]
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You know that you've got gas and electric, but you're not sure what's driving
what.

Yeah. Nope. I don't know. I know my stove is electric, and I've been there for
over 20 years.

So things haven't changed since you've been there. Great. Well, what a great
group we've got. Nice diversity. It sounds great. A lot of different experiences,
so I'm sure that will be really helpful for tonight's discussion. What I'm gonna
do first is go over here and we're gonna do a little exercise called word
association. And it's super simple. I'm gonna put up a word or a phrase, and I
want you just to chime in with whatever comes into your head. Here we go.
Do you want us to raise our hands?

Nope.

Just call?

I just want you to- just to chime in, so when you see clean energy, what do you
think of?

Windmills.

Windmills.

Hydroelectric.

Windmills. Hydro.

Solar.

Solar panels.

Solar. What else?

Those buses that are what? LPG or something like that.
LPG?

The diesel buses or the-
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The electric buses?
Propane.
Propane bus.
The propane buses.
Propane buses.
Biofuel.
Propane buses. Biofuel. What else?
The corn they put in gasoline. They-
Ethanol?
Yeah, ethanol.
Clean energy. Clean energy. What's it come to mind?
Policy changes.

Policy changes. What are you thinking about when you think policy changes?
When you- meaning?

What we consider clean energy [INAUDIBLE]

So there are gonna have to be policy changes to get to clean energy? Is that
what you're saying? OK. Any other thoughts?

I honestly do not know what clean energy is, but would it be like powered by
water or anything like that?

That's- yeah. Hydroelectric.
Because I did not know that.

Electric vehicles that, you know. Electric vehicles.
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Electric vehicles.
And I do have a friend who has a natural gas car.
Really?
Yes. He was a natural gas engineer I guess, and so he designed his car.
I rode in a Tesla. That was wonderful. [[INAUDIBLE] Amazing.

Let's keep on going. How about electricity? What do you think of when you
think of electricity?

Power.

Power. Lights. Coal. What else?
You get water. Water like dams.
Like hydro? Hydro again. Hydroelectricity. Dams. What else?
I think solar [CROSSTALK] too.
Nuclear.

Solar. What else?

[00:13:35]

Nuclear. Nuclear power.
Nuclear.

Flexibility.

Flexibility?

Yup.

Expensive. Sorry.
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Expensive.
And I think of it as inexpensive, so.
Really?

All right, well, we're gonna have some interesting conversations coming up.
What else? Anything?

Batteries.

What's that?

Batteries.

Batteries.

That's a good one. I mean the thought of that.
Natural gas?

Nice.

Nice.

Less expensive.

Less expensive.
Cleaner.

Cleaner, yeah.
Cleaner.

Awesome for cooking.
Yeah, better stove.

Oh my goodness, I wish.
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So awesome cooking.

Drilling.

What else?

Drilling.

Grilling?

Drilling.

Oh, drilling. Anything else?

I think of having to have a wrench to turn it off in an emergency.

Anything else? Well, that will get the juices going.

How about pilot light?

One more. Pilot light.

Yeah, that works. Gas furnace has a pilot light. Water heater has a pilot light.
Cool. Well, now that we've got the sort of creative juices going a little bit, let's
talk about what are some of the factors that you feel are important to consider
when you're trying to decide about what home energy source you want to use
or to maintain. I realize that most of you have stayed with the energy source
that you moved in to, but what are the factors that you consider as to whether

you want to adopt an energy source or maintain an energy source?

I put in new windows that are kind of- they're super energy saving. That's cut
my electric bill down. The house is much warmer. It's amazing.

So is the factor cost?
The factor of the- No. They were expensive.

For energy- OK.
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But they're tinted and they have a reflection so they don't let-

The cost can be [CROSSTALK]

[00:16:36]

So I guess what I'm wondering though is what helps you- let me be a little
more specific. What are the factors that help you decide whether to choose say
electricity versus natural gas versus a wood stove versus

Natural gas is more comfortable.

- rubbing two sticks together? What are the factors that make you decide
which one of those energy sources to choose?

I've had natural gas my first- other house, and the house was warmer. It gets
instantly warm.

So it gets instantly warm.

And it's clean. Unlike oil.

Clean in what sense?

It just- it doesn't smell. There's no- it instantly heats up all the rooms and-
You're talking as opposed to an oil furnace.

Oil furnace or even baseboard heaters. I mean it takes forever for a baseboard
heater to heat things up.

I don't know if it's because my house is- I don't know. The electric heaters smell
like burning. It's like-

It's when the- probably because at first when they first come on.
Yeah, when they first come on, it like-
They're dusty and they stink.

They're dusty and it burns the dust.
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Yeah, so I don't like it. I just moved in, so I don't know. I never had that before.
So I was like I thought my house was-

So what-
Factors for me would be the cost of the appliances. And the cost of installation. I
mean some of them were saying that they could have natural gas if they paid a

bunch of money to have it- have it put in.

So just the upfront investment in terms of the infrastructure and the
appliances. What else?

I'd say expense, but cosmetically too. I would love to be natural gas because I
don't like having to look at these little white heaters on my walls everywhere.
And then when we remodeled, you have to figure out where you have to put
them conveniently with the thermostat and all of that. It'd be so nice to not have
that visual of anything.

But is that the difference more of forced air- or central air system versus-

Because I could go- if I had natural gas, I could have a stove. I wouldn't have to
worry about wall units. All of that.

So help me. Let's go down that path. Just so I can understand. How does- how
would natural gas be more cosmetically appealing to you when it comes to

your appliances? I'm- help me understand that.

Well, because I would love to have natural gas and I can't. Because of having it
come down our road because I would get a gas stove, a gas-

But is that a cosmetic. Is that a cosmetic improvement?
Partly cosmetic.
How would it be cosmetic?

Well, because I- because cooking wise. I- you know, like at my aunt's house or if I
go on vacation and there's gas stove, it's always to have. Because-

But is that more of a performance issue or is it how it looks? When you said
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cosmetic, I think-

Well, cosmetically for the vents. That portion. But as far as a stove, having a gas
stove, it's- they're just awesome to cook on. That type of thing.

[00:19:37]

I think she's talking about the heaters on the wall. We have these white square
heaters on each one.

Yeah, exactly.

And then I have one in the living room. When it comes on, it's noisy, and it
interferes with my television. And I don't like it.

Same exact, yup.

And that's why I wish to have gas.

So this is not a forced air kind of thing. This is just a wall-
It's a wall unit with the forced-

You haven't heard of Cadet heaters?

It's got a fan- they're called Cadets.

They're called Cadet heaters.

But they're more efficient than baseboard heaters.

It's fan powered radiant heat.

So- and then you also wish- another factor would be how it affects your
cooking. So-

Yeah, because I'd love to have a gas stove. That would be a dream.

What other factors are important to you? Why do you stick with what you
already have today?
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My cost. Mine's just cost. Like they were saying, just the upfront cost of putting-
changing.

So it's just that's the big barrier is the upfront cost.

I'm not really all that excited about having natural gas because I've had itin a
former house and one night, I don't know how it happened. Somebody must
have leaned against the stove or something and didn't- it turned on the gas, but it
didn't light it.

So the gas is going into the house and it felt dangerous.

Into the house all night. It was scary.

Fair enough. So let's kind of dig down and just kind of explore both of these
in a little more detail.

There's another thing that I'd like to mention, if you don't mind. I realize I'm
talking a lot and-

No, that's all right.

But when you have gas appliances, they're more difficult to change out than an
electrical appliance because you can't just pull the plug. You got to have
somebody come in and do it.

True.

So gas appliances more difficult to remove. Does that also imply they're more
difficult to install?

Yes.

So to remove or install. Well, you actually anticipated where I'm going next
which is really I want to just kind of take each one of these and kind of talk
about the pros and cons of each. All right? So let's talk about natural gas. What
do you see as the advantages of- what are some of the advantages of natural

gas? And you've ticked off some of them, but let's talk about them again.

Instant heat.
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Instant heat.
Cooking.
Cooking. And when you say cooking, you mean what?

Like you can throw a tortilla on the stove and it cooks better than having to put it
in a pan and stuff.

So you can actually literally cook certain items on the- directly. So you can do
direct-

[00:22:39]

You can adjust the temperature better.

You can adjust the temperature.

On a gas stove than electric.

Anything else about-

And it cooks a lot faster.

And faster cooking?

It gets hotter faster.

Hotter faster.

And we- in one of our houses we had- it was propane heat, but it wasn't natural
gas. But I assume that the natural gas is the same. We had a tankless water heater
and you could wash dishes and take showers and whatever and you always had

hot water.

So you're saying that- now that sounds like- is that a natural gas? Or is that
electric?

That is not electric because-

Natural gas and-
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- with my electric water heater, I have to-
So you always have-
I have a tank. It takes a while to heat up. And then you can take a shower. You
might get two showers out of it, but the third person's definitely gonna have a
cold shower.
So with natural gas, you're claiming that gives you always some hot water.
If you have a tankless water heater.

If you have a tankless water heater.

Which means that it heats it as it goes through the pipe. I don't think you can do
that with electric.

They do make it but it costs like thousands of dollars.
Really?

And they're light- they're smaller. And they only have- because it's what I sold.
And they-

I was gonna say we have a built in expert here.

They can run at 110 or 220 but they don't- they can't keep up with the demand
for a whole house. So you got to put a bunch of them in.

Really?

Yeah, and it's not cost effective really. What's effective- well, it is cost effective
because it only runs when you have the water on.

Sure. Well, what other advantages of natural gas? Anything else that you can
think of?

Efficiency.

How so? How is it efficient?
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Because it's less expensive than electricity.
So less expensive.
Yes.
Anything else?
When my electricity goes out, I can still cook.
So it's reliable.
Very reliable.

And your electricity goes out- like for the majority of us it sounds like in here
that all have electricity. When the power goes out, that's it. That's it.

How about disadvantages? Natural gas disadvantages?
Earthquake.
What about earthquake?

Well, one of the big issues. The earthquake comes, natural gas, it knocks it off,
and then you have a potential leak.

So leak. Potential leaks.
Or fires.

Leaks. Fires.

It's just generally less safe.
So just causing a safety-
Safety concern.

- issue after an emergency.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a
Page 276 of 319
04 5234-E190117 - NW Natural Safety Communications - 10-29-2019 800pm_day2group4 19
CuB/107

Jenks/276

Or even like Natalie said, it got turned on by accident and-

In this house that we had the propane in, it was in the south, and they had these
lights that you could light over our porch. It had a great big light, and you could
turn on a flame in this light. And that's- that was the lighting for the porch. And
it was really cool, and I really, really wanted one of those. And we ran it for one
night, and it emptied our entire tank out. So I'm a little bit skeptical now about
how much energy that actually burns. And I know a lot of people have natural
gas fireplaces, so-

[00:25:59]

So you're wondering if it's really efficient.

Right.

So you're questioning the efficiency.

Right. We taped the light switch down after that. We will not turn this light on.
Anything else on disadvantages? Natural gas?

Disadvantages. I'd say the carbon. Doesn't natural gas causes carbon-

Carbon emissions?

Carbon emissions coming out the pipe out the top of the roof of the house. But
it's not as- but in electricity if you have just dams and windmills, there's no
carbon. That make sense?

Does that- it does.

If it's right. I may be wrong.

No, it does. Now the question is is electricity all by hydro and-

That's the problem. That's why I said those two things.

And it can't be, and I know this because I applied for a job at the company that

did software for windmills. And you have to have a main source, and the
windmills can only supplement that. And they have to tell them how much
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electricity that windmill is gonna produce on whatever day. And then the electric
company only buys that much electricity from the windmills, so.

Well, this is a good segue into my next question. So let's talk about electricity
and advantages of electricity. What do you see as the advantages? Those of you
who have all electric houses or even those of you who don't have-

Turn a switch and you have light.

What's that?

Turn a switch and you have light.

So immediacy. Kind of just immediate.

Having one bill I guess. I don't know.

One bill.

That's nice.

What else? What are other advantages of electricity?

So one of the things that Sarah and I differed on was whether or not they were
expensive or not, and we lived in Idaho at one point and we actually got a
kickback from the company on our electric because of the hydroelectric that they
used and they owed that to the customers. So it was actually more inexpensive to
have electricity.

Now, that's Idaho [CROSSTALK]

Oregon's different.

But in Boston, I have a friend that lives in Boston. And his electric bill runs
between $500-600 a month for a 2,000 square foot home because it's so cold there.
It's really high for electric.

Do we have-

Mine in the winter coming up now will be 350.
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So we're quickly moving into disadvantages but do we have anymore- so I
think I'm hearing a lot of arguments for cost. But are there any more electric
advantages? Any things that you like about electric?

You don't have to pipe it in like natural gas.

No piping.

It's instant- I mean you-

Plug and play.

Plug it in and you got heat.

Plug and play. Well, that gets back to the appliance issue. You can plug in an
appliance and-

You can get ductless systems I know, which we've looked into those. My parents
just put one in, and I was impressed with it.

[00:29:01]
Duct- I'm sorry?
Ductless what?

So it kind of- it's the unit that goes inside your house and still run with
electricity, but it-

It's got a heat pump on the outside and it sits- in our complex, we have about 20
people do it already.

And what is this called?

Mitsubishi. It's called a Mitsubishi.

Yeah, but they also have one that I'm trying to think what they're called. I
thought they were like- it's a way- so not having to run stuff underneath your

house. It still uses your electricity.

So what's the benefit of this heat-
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That's what I meant.

What's the benefit of this heat pump? What is it doing?

Because it costs-

The costs go-

Half the cost of regular electricity. And it's- like a Mitsubishi, and it's got a big
fan on it. And they pipe the plastic up and they duct it into the house and they
can run the pipes and the plastic into the attic and put it in anywhere. And my
friends- my electric bill's 170 in the winter, and I talked to my neighbors. They
put it in. There's was only 79. It was half the price.

Wow.

Well, how about disadvantages? What do we see as the disadvantages of
electric? We already talked about several of you feel like cost is a major one,
but what else? What other-

Power outages.

Power outages.

It can get cold.

And I'm sorry?

It can get cold when the power goes out in the winter.

Oh, when the power goes out. What else? Any other disadvantages to electric?

Well, you look at California. They're shutting electricity off to everywhere
because of the fire danger.

Fires, yeah.

They have to keep up the equipment, keep up the poles, and they're not doing
that in California and that's what's causing the problem.
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You're telling me. I'm a California resident. I know this only too well.
I watched too much news today.

What else? What else besides-

It's run by coal for the most part.

So you've got fossil fuels that-

Coal plants. Some areas that's all they have. And-

And nuclear.

Well, like in the island there in Japan, they use- they dug that whole island with
just- for coal miners. And they use the coal for electricity and heat in Japan.

Any other disadvantage that we haven't touched on?
Nuclear. That was one of the things. What do you do with it once it's been-
The nuclear waste.

I think they should put it in a rocket and shoot it into space and get rid of it.
That's what I think.

So let's talk about- those of you who have electric. I'm curious would you
consider switching to natural gas for heating or cooking?

Absolutely.

So and then why would you consider it first of all? What would be the benefit
of switching from electric to natural gas?

Well, I just did the switch, and I already miss having my gas stove and gas
heating. I just moved back, so already know I like the other one better.

So you're already missing the gas stove for the performance aspects of it?

[00:32:02]

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a
Page 281 of 319

04 5234-E190117 - NW Natural Safety Communications - 10-29-2019 800pm_day2group4 24
CuB/107
Jenks/281
Yeah.

Of course, if you-
Don, why are-

- got gas heating, you can't use it if there's no electricity. Because it has a fan that
runs by electricity.

Right, yeah.

So you said you would consider though, Don. Why would you consider it?
Because I like the heating better. It just heats better.

You like the heating capabilities better.

Can we clarify something?

Of course you can.

If you do have a gas stove, you can use that when the electricity is out?

No, you can.

Yes.

I didn't know that. I never knew that. What turns it on then? Don't you use
electricity to-

No, it's just the spark that's in the.

The gas just keeps coming out when you open the nozzle.
I never knew that. Interesting.

See, these are educational.

It is educational.

You leave these smarter than you came in.
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Why would you want electricity versus the gas if you need electricity from the
start to do all the things?

Who else might consider going from electric to natural gas?
Me.
Why would you consider it?

Well, I said earlier being able to get appliances that were gas, like a gas water
heater, a gas stove.

But why would you want those?
Because I like cooking on gas.

The cooking part. But why the other- why the heaters and water heaters and
things.

The heaters because it's more efficient like-
A water heater's the biggest user of electricity in the house.
Gas is a lot better.

I just lived in our house for almost 24 years- well, over 24 years. And I've always
wished I could have gas.

So what's holding you back?
The biggest thing is expense. Where we live, we're literally only two houses
away from where the gas line is. When we checked on it last time, it was gonna

cost $3,000 just to run a gas line down our road to get it.

So you could have done it. It's just that it would cost that- you'd be out of
pocket that amount of money.

Yeah, at the time. I probably should look into it now, which we haven't even

done. Like I said, it'd be aesthetically pleasing not to be able to have those grates
all over your house and your bedrooms and- well, we don't have one in our
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kitchen, but in the living room. That kind of thing.

Anyone else here-

Have a gas fireplace.

Anyone else- I'm trying to remember who else has all electric today.

I don't have all electric, but I would be open for gas. I grew up having a gas
stove, so I do like that as well. I guess I just have other things I need to put
money into. So it's not necessarily at the forefront. I haven't had time to compare
the cost differences. but to rerun pipe work and get the appliances. My first
initial thought is initial cost.

Expenses.

And I have other things I need to do before I do that.

You couldn't put gas heat though in your house because you don't have any
ductwork. And ductwork is very expensive. So you'd only be able to do the
water heater and the stove.

[00:35:02]

Stove.

Well, let's talk a little bit out a couple of other things and I just want to get
your sense of the advantage or disadvantage. Well, which of these has the
advantage. Electricity or natural gas and a couple of these things. So when it
comes to a reliable uninterrupted supply, which has the advantage? Electricity
or gas?

Gas.

Gas.

Gas.

Gas. How about cost of appliances? Which one has the advantage?

Electricity.
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Electric or gas?
Water heaters are the same price. There's no difference.
What about other-
I don't know about stoves. I've never priced gas stoves.
Gas stoves are a lot more expensive. At least the ones I know and want.
What about a gas dryer? Do you know?
I don't know how much a gas dryer is.
They're about the same price.
But I forget that you could even get those too. A gas dryer.
But you got to have the pipe in the wall.
You've got to have it installed.
Everything.

How about safety usage? Which do you think has the advantage when it comes
to safety of operation?

Wow, that's a hard one.

Me, I would say electric.

I would say the same too.

Gas because I'm not as familiar with it because I've had electric my whole life is
the- you know, afraid when you hear click, click, click, I'm gonna lie. It makes me
a little nervous because you're like-

Is it- it's the lighting?

You smell it.
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It's the lighting of the-

Yeah, the lighting

Of the stove.

Or if your water heater- I know-

You have to do the pilot light [CROSSTALK]

Or if it went out or something and it's like- who over here said they had a gas
leak at one or-

That was me.

If you live in an old house with old wiring, my old roommate, her house caught
on fire. Her whole house burned down. She lost everything, and it was from
electrical. It was an electrical fire.

So you're arguing that maybe electric is more dangerous than gas.

I mean I think they both have their own dangers, but it's not that electric is-
Now, imagine that you had gas in that house. Boom.

Then it would explode.

Big time.

So I think gas is probably more but electric also- like if you live in an older house.
I'm more afraid of having-

So you don't see it as a clear cut kind of thing. You see it as kind of a tradeoff-
sort of a-

Yeah, like where I'm living, I'm gonna be living in probably an older home that
hasn't had the remodel up to code-

Up to code.
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- wiring and then if I-
Not a tube or something.

And if I plug in a multiple outlet and then I plug, I have my light and my fan and
my TV and my computer and my phone charger. It's gonna-

Overload the plug.

Overload and possibly catch my house on fire, so. [CROSSTALK]

The question would be what is more reliable within your- where you live, rather
than overall. Because my house, I've lost electric service probably three times in
the- what, 25 years I've been in the house I'm in.

[00:38:23]

But I think-

Never lost gas.

So we're talking- you were talking about reliability, but I think one of the
things we were now talking about was safety. Which is perceived more safe?

Safety is another- when you have an electric service or you have a gas service or
you have a car or you have anything else, it requires maintenance. It doesn't just
over time-

So you see them as equally safe?

I have- I think gas is- it's simpler. It- the gas is on or it's off. It's always gonna
burn, and it provides- you can't run a computer off of it, but you can run just

about anything else off of it.

Let's go to the next one I have which is which one do you think is more energy
efficient? Which one produces the most bang for your buck if you will?

I think gas.

You think you get more energy from the use- the gas uses it more efficiently
than electricity?
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I believe so.

I was gonna say electricity, but I was gonna change my mind to gas just for the
fact that I have a tendency of leaving things plugged in and so when I use gas I'm
not using it. It's usually on or off, where I have a lot of things that I leave plugged
in so I'm always using electricity when I don't really need to be using electricity.
So I think I would change my mind a little bit to more gas side I think.

How about the rest of you? What do you think is more efficient? Gas or
electricity?

I've never had gas, so I can't really- I would say electricity because that's what I
use. You know what I mean? I don't know.

So it's a question mark.
Yup.
The rest of you kind of question mark as well? Not quite sure or?

I, you know, they perform different functions, but I think by and large I use more
electricity in the summer for cooling and hardly any gas at all during the
summer, but in the winter, I use gas and then the blower for the heat, and I- so
it's really a wash.

Well, now, I know that we got a mix of folks here, so I'm gonna ask kind of
this in a two part one. So for those of you who use natural gas, I want you just
to kind of do a what if mind experiment right now. Let's assume for a moment
that your natural gas were to go away tomorrow. How big of an impact would
that have on your life? Would that be a big deal? Or would that be an eh, I
could live with it, no big deal, figure out a way to life, wouldn't be very
inconvenient? What would you say? How big of a deal would it be?

[00:41:35]

Well, I know for a fact my bill would be a lot more because my gas bill's really
low but it does for the heating of the water and stuff like that. So.

So if you- if your natural gas went away, you'd think that your-
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I know it might.

- monthly bills would go up.
Oh, yeah.

How about the rest of you?

I only use gas for heating and the water heater. So it would probably change a
lot. I wouldn't have any-

So you- what would be the impact on you?
No hot water.
No hot water.

There'd be no heater. Heat or hot water. If it was all gone. Or I'd have to get it
rerouted to be electric or something.

Do you mean temporary or do you mean for good?

Like if it was gone for good, would that be a big deal?

I would heat my water, and then put it in my tub on my electric stove. So I guess-
Would that be a big- would you want to do that the rest of your life?

I wouldn't, but you work around it, right?

Yeah.

I mean it would be a pain in the butt, but-

So you'd do a work around, but I guess my question is does that seem like-
would that be a major deal for you to have to have to heat your water on your

electric stove every night to take a bath?

Probably for my family it would be. Probably not as much for me. But yes, it-
probably for my spouse and my kids.
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How about- I guess the other question is for those of you who have natural gas
as well as electricity. Obviously, one of the issues that we talked about before
that Dominica wasn't aware of is if your power goes out your gas can still be
on. How important is that sort of- the fact that you have different power
sources so that if one is out, the other is still on. Is that important to those of
you who get gas today? Or is that not something that you care about?

I care about that. And unlike David who said he's only had the power go off a
couple times in- ours goes out a lot, so if I do, I'm glad you can turn on the gas
stove. I-

Make sure it goes click, click, because if it doesn't, then make sure you put a
match on or you're gonna have gas everywhere. [CROSSTALK] Tell her

everything. I don't want you to turn it on expecting-

So how about the rest of you? Is it important to you that you're not reliant on
just one energy source or does that not matter.

I mean it would be nice to have a backup for sure. I don't have that luxury, but
yes, it would be really nice to- if your power goes out, you have-

You could still cook. You can still make food. You can still-

Yeah, the making food thing is a big deal. But if you have a barbecue that uses
propane, you could use that too. So there are different reasons-

Well, and this was actually- we're getting- we're backing into my next question
which is for those of you who don't have natural gas, I guess I'm curious about
what would it take for you to consider adopting natural gas.

[00:44:38]

Winter night with no electricity.

But I mean [CROSSTALK] a couple of you have shown some interest in it, but
what would it take you to get over the hump to actually go and pursue it
further?

Didn't you say you couldn't use your furnace if you didn't have electricity?

I don't have- I know. That's what I said. [CROSSTALK]
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Finding out the cost of it now.
So what would that- you would need to- if you knew what the cost of it would
be, that might be helpful. So Don, what would it take to you to actually more
seriously consider gas-
Have the power company put in lines for 80 houses and-

Can you not run in a separate line?

No. It has to be done- if the whole- it's a community. It's a retirement, 55 and
older.

Like a retirement community.

And we got our own individual homes and they're all- there's 80 of them, and it's
all private and fenced and the gas comes to the clubhouse, 1966 when it was
built. And that's as far as they went. And now if you go further, it has to go all
the way down three blocks and feed everything.

I totally feel like I know where you live. [LAUGHTER]

There you go. Anybody else here have all electric. I've forgotten.

I do.

And what would it take for you to consider potentially going to gas?

It would have to be available. I live out in the country. There's probably no
chance it would be available.

So you'd know if it was available. But if it were available, would that be all it
took?

No, I would have to- I would have to get really comfortable with it. I mean I-
Comfortable in what sense? Would you have to get comfortable in?

I've had a gas stove and a gas oven before. I didn't really enjoy it that much. I
didn't like having to light it and that kind of stuff. In the house that we had
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propane in, I had them remove the propane stove and put in an electric stove.

So is it the concern about the danger of gas? Is that the concern?

It's- there is the concern about the danger of gas because I had two toddlers at the
time. But also, I learned about the expense of how much the propane was, and if

you don't have any propane, you can't cook.

So you need to- you'd need to be convinced that the gas wasn't gonna be
expensive.

Yeah.

Is- if you knew the gas wasn't expensive, is the gas danger still a big concern?
That is still a big concern for me.

Since you had your other house, they've done some changes. Like now, a new
gas stove doesn't just run gas out of it, but it's got automatic shut offs so it
doesn't do that. And the water heater, if the pilot goes out, it shuts itself off. So
you don't have the chance of the- but back when you-

That house was brand new in 2010, so I can't imagine it's changed that much.
But propane could be different. I don't know. That could be.

That could be. I don't know.

Well, that's great. This has been a great conversation. What I want to do now is
steer us to a slightly different discussion, and it has to do with kind of the
environment. Energy and the environment. So my first question has to do with
your perception about what are the biggest contributors to climate change and
specifically carbon emissions. What is your sense of the source of the greatest
polluter sources, if you will, when it comes to-

[00:48:06]

Cars.

I was gonna say cars.

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a
Page 292 of 319

04 5234-E190117 - NW Natural Safety Communications - 10-29-2019 800pm_day2group4 35
CuB/107
Jenks/292
Corporations.

So cars. Industry. What else?
Farming.

Plastics.

Plastics.

Animals.

Animals.

Other countries.

Anything else?

Coal.

Coal.

You burn it, and the exhaust and the pollution.

Anything else? How about- what energy sources do you feel like are playing a
positive role when it comes to climate change?

Positive role?

Yeah, what are the ones that you feel like are least damaging to the
environment these days?

Solar.

Hydroelectric.

Solar. Hydro. Anything else? [CROSSTALK] Hydro is the water. Wind. So
solar, hydro, wind. Anything else? So what makes those- why do you consider

those being positive players?

They don't cause any pollution.
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So no emissions?
No emissions.
They all have their drawbacks though. I mean solar doesn't happen when there's
no sun. Hydroelectric has problems because the fish can't swim upstream. Wind
has problems because it kills birds.
There you go. And sight.
I mean everything has a problem. I'm sorry?
And sight.
And sight.
The visual-
They are.

- deterrent sometimes too.

So I'm hearing kind of the argument that there's no perfect source of energy is
what you're saying.

I agree with that, yeah.

Like when you go to eastern Oregon, you go above hood river, but on the
Washington side, there are windmills everywhere. And they pollute- I mean
that's all you see is windmills. There's no- you can't see the beauty of the ground
or anything, so they got their-

So are you arguing that windmills are a negative, just aesthetically. Or-

Well, they kill animals. They kill birds. And- but they give us energy. Just by
spinning. There's nothing-

And what was the issue with hydro? What did you?

Fish can't swim.
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Fish.
Oh, the fish.

Honestly, we're gonna have to change the whole infrastructure of the way the
world works because it takes so much energy to keep our appliances, electronics,
everything going. We would have to change the infrastructure. At the rate we're
going, it's just all- everything has a drawback. Obvious solutions are all
temporarily trying to replace gas or whatever we're using now. But in the sense,
really minimalism or those types of routes have changed and what it is doing
complete out of the box idea at that point.

[00:51:21]
So-

Probably the best one that I can think of right now is actually wood burning
because it does release carbon into the air but carbon is what plants use to grow
and so it makes new trees.

It's still a finite resource.
It's- not if you have managed forests.

Well, there are certainly things releasing carbon in the air, clearly besides
wood, but I- that's certainly a- one that I'll add to the list. Now, the question I
guess I have next is where does natural gas fit into the equation? So is natural
gas helping when it comes to climate change or is it hurting when it comes to
climate change or is it doing a little of both? Where do you see it falling into
the whole scheme of things?

I think it helps.

Tell me why you think it helps.

Because it doesn't give any- because it doesn't give as much- because electricity
you got the coal and everything else. And I think it's got probably the least

amount of impact on the environment. As what I've seen and watched and
heard, that's what-
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What do the others of you think?

So natural gas actually is naturally occurring under the earth, and it comes out
when you pump oil out. And so it's there. And if you don't use it, then it goes up
into the atmosphere and it causes problems also. So you may as well be burning
it.

So you see it as being sort of a natural resource that why not use. What about
the rest of you? How do the rest of you feel about it?

I think it probably should be left in the ground. I guess I've never heard of it
being a negative thing if it's not being drilled. It stays in the ground. It should be
just-

In the ground. [CROSSTALK]

Now, tell me what your thoughts are about it. Do you feel like natural gas is a
net positive, a net negative, or a kind of neutral when it comes to climate?

I think it's a net negative, but mostly just because of the way it's extracted and the
way we use it, but also it's a finite resource at the end of the day.

So let's pursue a few of those because you mentioned several interesting
points. So you said that one of the concerns was the way it's actually processed
or-

Extracted, yeah.

Extracted. Tell me more about that.

Well, just the- it's destructive in a way. And the whole process of extracting it is
destructive.

So the fracking?
The fracking, yeah, and other things and just the act of drilling into something

and causing- it causes damage to the surrounding area and you have to count
that as part of the net negative.

[00:54:27]
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So then you said it's a finite resource. So tell me more about that. Why is that a
concern?

Well, eventually, if it runs out, then what are we gonna use? And the more that it
becomes rare, the-

The more expensive it'll be.

The more expensive it becomes. The more vicious people become. It's just- it
adds into the net negative.

And you mentioned something else. What was that? The way it was extracted,
finite resource, and then?

Fracking, she said. But I don't know is fracking for gas?

Well, it just the emissions.

The way it- the emissions?

That you have to use to get it. Just kind of the idea of-

So the fact that there are emissions just in using it is a negative. How about the
rest of you? Where do the rest of you come out on it? Net positive? Net
negative? Kind of neutral? Where- how- is it helping or hurting?

Well, I appreciate her conversations because I wasn't really sure how it was
harvested, and so that was kind of where my thought was going as well. It's like
I don't know how they get it. And so I was kind of curious-

Don't they just drill for gas?

What it goes through to get, right. So I was- that's an interesting conversation.
How about- so a lot of people were talking about coal earlier and the whole
issue of electricity- a lot of times electricity is generated by burning coal. So
knowing that, how does that affect your feeling about natural gas? As an

alternative. Is that-

I think it's an alternative. I think you compare the pros and cons. I know that at
our house, we just changed from coal to- with PG&E to all natural wind, water,

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 297 of 319
04 5234-E190117 - NW Natural Safety Communications - 10-29-2019 800pm_day2group4 40
CuB/107
Jenks/297

hydro, their plan they have for all natural resources to try and help offset some of
that. The- I think the thing that always gets me is going towards electricity and I
was trying to deviate for a second. I was like electric cars. Yeah, that helps lower
emissions, but then what happens to all the car batteries when they're done. Do
they just sit in a warehouse and then all of a sudden there's corrosion and
erosion, and so yeah, it might be a good alternative but in the long run, is it?
Because then you have all these batteries, but then you're burning coal and fossil
fuels. So to me, it's more trying to find out which one is the least amount of
damage and then go with that.

Does anyone have a sense of whether natural gas is better than coal or coal is
better than natural gas? Does anybody have a feeling for that?

I think natural gas is better than coal.
Yeah, I agree with that.
Yeah, it's cleaner.

It's cleaner. And to get natural gas, they just drill into a gas pocket and then just
pipe it up out of the ground.

But then that hole falls and collapses, right? Because there's no gas holding it up
anymore.

[00:57:31]
They refill them with carbon dioxide, CO2.

Is that healthy? Because then to me all of a sudden they have all this carbon
dioxide in the ground where all the roots of the plants and stuff go. I'm just
curious.

Let me kind of just- sorry to interrupt, but just to kind of- I want to kind of get
the bigger point. So I think because I didn't hear anything over here. I kind of
got the sense that maybe three or so of you think that gas might be cleaner
than coal, but the rest of you are kind of uncertain. Is that fair to say?

I mean the word natural makes you think that's it's better, so I guess I would say-

but that could just be like- I don't know. I don't really know what it is until we're
all talking about it.
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I think it burns more fulling when it burns than coal does. I think coal probably
leaves some soot.

Well, let me go to the next issue, which is- and you may- some of you may
have heard this that in certain west coast cities that some cities are passing or
considering bans on new natural gas hookups.

They are?
So for new construction.
I didn't know that.

And would the- so the goal would be that- I think the thinking is that for
reasons of climate- you know, climate change considerations or whatever. So it
would be in those municipalities what they're considering is banning new
construction. So if you already had it, it would be grandfathered. But new
construction would be prohibited from using natural gas. So my question for
you is how do you feel about that? Is that something that you support or is that
something you feel like is an overreach on the part of the local government?

That's interesting because I used to work for a housing corporation, PCRI. And I
actually rent from them still for 20 years. Every time they make a new- now
they're building the homes. They- all the houses are touted up as being gas. You
know if it's natural, it's better. More efficient. Cheaper. So that's really interesting
to me. What all their new builds are saying that that's what they're doing is
having gas efficient homes.

So if they- I guess my question is if they- if your town was to say hey, we don't
want to allow any more natural gas.

I wonder why.
Well, as I said, I think that in some cases, some people think that that would
be- they're doing it for purposes of trying to address climate change. But the

question-

But you're either gonna burn it at the point of the house or you're gonna burn it
at the power station. It's gonna get burned one way or another.
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So your argument is that what?

That it won't fix anything,.

That it doesn't make sense.

Are you arguing that the electric utilities actually use natural gas?

[ am arguing that, yes.

[01:00:31]

Are the rest of you aware that that's what going on?

No. [CROSSTALK]

So Natalie is in fact correct. It is in fact correct that the utilities, electric
utilities, one of the things they're doing is moving away from the worst
pollutants, which is in fact coal. And they're moving to natural gas. So now my
question is this if you knew that the electric utilities were using a big chunk
of, you know generating a big chunk of their electricity from natural gas,
would it make sense for the municipality to ban individual residences and
businesses form using natural gas on their own?

That begins to smack of saving it for the power companies to use.

Politics.

But politics, yeah.

That's what I'm thinking.

Is that how you folks think?

Yeah.

It makes me raise that question, so yeah.

Because the power company wants to make all the money.

Who gets the money? Who's benefiting from that change?
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How about the rest of you? How do you feel about it?

I feel the same way because it sounds weird to me. Why would they do that? Can
I get a tissue?

Of course. Of course. So in a situation like that, would you be supportive of a
ban or would you be not supportive of a ban? If you knew that the electric
utilities were basically- if you were basically forced to use electricity, but the
electricity was being generated largely from natural gas, would you be
supportive of a natural gas ban in your local community?

No. Because electricity's always more expensive. I mean unless they were
making it the same price as what the gas company was using because if they're
using the same thing, then they should be charging the same price.

So the electric company is using natural gas to lower their cost, but ours is there.
So it raises their profits.

Well, I don't know if it's- I can't speak to the lowering the cost part of it. What I
am speaking to is that they are in fact trying to improve their emissions by
going from coal to natural gas.

But if you're trying to create enough energy for a whole town, but yet, you're
burning the gas to do that. Then you're still burning the same amount of, I would
assume, without seeing numbers, you're burning the same amount, so what are
they actually improving?

Well, that's the question.
Which then makes me go back to who's making the money.
In fact, that sounds less efficient.

The real question is if you were a power company and a bunch of people said,
"Well, we're not going to use any of your electric appliances except for five amps
here and five amps there to run your igniter on your heater or this or that or the
other thing, and another ten amps for your TV and your computer," the electric
company's going to say, "Well, doesn't sound to me like it's worth it for us to run
a feeder out to your location. Or maybe you just want to set up your own
distribution plan and put up a solar array or a bunch of windmills, and you guys
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can deal with it, because we're going to stick around town where the big usage is
in these areas. And you people that want gas only, you figure out how to get
your electricity." And the government's going to say, "Well, hold on. We'll pay
you to do that." And I can see it going down that road. That's the ultimate way
this ends up.

[01:04:25]

Well, we're going to switch gears now, and I'm going to ask you about a new
concept. Has anyone heard of renewable natural gas? No?

Yes. From algae?
Well, what have you heard?

I've heard that they have these farms where they're growing algae and making -
produce natural gas off of that. Is that what you're talking about?

Well, we'll read this together and see if this is what you're thinking. Take one,
pass it along, and then once everybody has a copy I'll read it out loud while
you read alongside with me. Renewable natural gas. "Renewable natural gas is
produced from local organic materials like food, agricultural and forestry
waste, wastewater, or landfills. As these materials decompose, they produce
methane. That methane can be captured, conditioned to pipeline quality, and
delivered in the existing pipeline system to vehicles and homes and
businesses where it can be used in existing appliances and equipment. This
provides a renewable energy option for the natural gas system in the same way
that wind and solar are used to generate renewable electricity. Closing the
loop on what would otherwise be waste gas, renewable natural gas can
provide up to an 80% carbon reduction benefit." So what do we think about
this?

It's perfect. It's great.

Awesome. Things we use, so might as well -

So tell me, generally positive?

Yes. Well, in the dump site like they do down in Oregon City, they had to put

pipes in the ground that extract the gas from the garbage that was buried. And
they used that gas. That gas was used, so that's what they're talking about. Stuff
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like that. I agree.

What is it that you like about this concept? Why is it so positive?
Because it's something that's already there and we get to use it.

Well, it's using waste for clean fuel, which is -

This is just replicating the natural process that happens already. But -

Well, it's not even replicating. It is the natural process. It's just capturing what's
happening anyway.

Right. But the thing - because my question is who is doing this? And I feel like
we're coming from the idea of, "This is great. We can start maybe using methane
captured from all the garbage that we have, a lot of garbage." If we can do that,
that sounds like a great idea. But then who is going to benefit from that? Who is
actually doing this, and will it actually be used to cut down using gas that is
already -

So the answer to that is that it could be your natural gas utility company, and
in fact, this is in fact available even as we speak. So what do you -

I thought so.

What do you think about that? Does that -

It's great.

[01:07:26]

So then why don't we just do that and go away from completely drilling for gas?
If we know that this process exists, if we have enough garbage it sounds like to
do this, why isn't that just already done and not -

Is that where you'd like it to go?

In some way, shape, or form, yes.

If you could wave your magic wand, would you go down that path?
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Yes, along with other options like solar and things like that.

Well, it doesn't say that you couldn't go after solar and what have you. But you
would pursue this if you did?

Yes.

So I like the idea too. My curiosity is how they create it. And kind of like I said
with the electric car, there's a battery. What's being released and what are they
using to make it, and are there environmental impacts with how they're creating
this?

Sure. And so -

The thought seems nice.

So basically you'd like more information that reassures you how - make sure
there's not more energy going in than what's coming out and all that good
stuff.

And how are they -

So the answer is that this is a natural biological kind of helmet. So what Don
was explaining is exactly right. It's basically doing what Don was describing,
which is taking garbage and just taking the - siphoning the gas that is
naturally coming off of decomposing waste that would otherwise go up into

the atmosphere, capturing it and being able to use it.

Like chicken farms. There's so much waste, they could build a place and put it all
in and cover it and let it -

So it's a biologic -

Biologic?

The answer is it's a biological process. It's happening regardless. It's just a
question of whether you let it go up in the atmosphere or whether you capture

it and use it.

Well, and I hear what you're saying. And I hear that. But is that what - and I
don't know how fast it decomposes to create the gas and breaks down. I'm
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assuming a company would probably figure out some way to enhance that to
make it happen faster. And if they do that because they need to meet a
consumption, how are they making it happen faster?

I got you. So again, you want some assurances that there aren't shortcuts being
taken that are going to have negative environmental -

Right. And by extracting this, what happens? What's left? What's left of the
material? Is it just -

So these are all great questions. So things that would all make you feel more
comfortable knowing ahead of time, and make you -

The expense of it. Is it more or less expensive?

Sure. Let's go back to the concept here, because these are all great questions.

But before we abandon this, I want to just understand. It seemed like people
were generally positive, but I want to go in, dig into it. What was it that you

liked about what you saw here?

[01:10:29]

Well, for me, one of the things that's already happening is that dairy farms have
to clean out their animal pens. So they have a lot of manure and it all goes into a
big pit. And that is where this is taking place. And it has to be done anyways for
the health of the animals. It has to - it's going to get broken down into its
components, which tends to include things like fertilizer and stuff like that. And
you may as well take advantage of the natural gases coming off of it. But the
same thing - the other things that are listed here are agricultural waste and food
waste. And the same things happen to those things.

What else? What else grabbed your attention when you read this?

Well, I don't mean to keep talking. But the animal waste was - I remember one of
the questions when back I mentioned animals, and I think it was because of the
carbon emissions. And that was one of the reasons I mentioned that, because
animals do produce the most carbon emissions. And so the practical use of using
that, I like that.

So really focusing on animal waste, because you're right. Animal waste creates
a huge amount of methane, and so capturing that -
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My question also is where is this going to be happening? Because generally right
now, anything that pollutes anything is generally happening in disenfranchised
communities. And is that going to happen with this process?

Well, so the Portland wastewater treatment plant already is doing this kind of
thing. They're already taking gases coming off of the wastewater.

That's in North Portland?

I'm not sure, because I'm not from here.

[LAUGHTER] North Portland don't like the waste sewage plant.
That's another thing in North Portland.

Have it be a sealed system. It can't be out in the open. It's got to be sealed so they
can extract - just like the dumps.

Right, but -
So basically, if I'm hearing you, your concern is "how do we make sure that
this isn't just dumped in low-income, disadvantaged communities?" Is that

right?

Yes. And is it going to smell like - this sounds like a really nasty process. It seems
like - how are they going to -

Well, and I think - but to Don's point, I think it's a good one, which is that part
of the smell is the methane that's coming off of that. So what you're going to
want to do is you're going to want to contain things.

Capture that.

It only lasts for so long because where Home Depot is down in Oregon City, that
was a garbage dump. And 20 years ago, there was pipes everywhere taking the
methane off of it. And once it's done, they flatten it out and they put Home
Depot on top of it. So when you go there -

There's still a dump over there, though.
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Yes, but that's just a collection area for it goes somewhere else.

So again, not to beat a dead horse, but I want to just make sure. Did we get any
- is there anything else here that stood out for people that you particularly
liked?

Does it - this byproduct will combine with your natural gas in your home?
[01:13:32]

It could be combined. Yes.

Not liquid propane. Not -

It could be used exactly as your natural gas is used today. And it could be done
through your existing pipeline, delivered to you the same - seamless.

So my question then is -
Which first, let me stop you there. Is that a good thing? You guys like that?
Absolutely.

So you would have the option to do this if you wanted, versus it coming from a
different source.

It would come from your regular utility.
You'd never know it was different.

So you like the fact that it's seamless and that you can use the same
infrastructure.

Plus it's always there. I think in the future, this is what we're going to end up
doing. It's going to be perfected, and this is what we'll do to keep - because
everything else could run out, but there's always going to be waste.

To me, this reminds me of PGE going with the electricity. So instead of going to

burning coal, we're going to windmills and hydro. This is going from natural gas
to another -

WWW.consumeropinionservices.com



UG 435 CUB DR 5 Attachment 1a

Page 307 of 319
04 5234-E190117 - NW Natural Safety Communications - 10-29-2019 800pm_day2group4 50
CuB/107
Jenks/307

So my next question is does this change your opinion of natural gas or
perception of natural gas? Does it make it seem more appealing, less
appealing?

More appealing.

More appealing.

More appealing.

How would you feel about a utility that offers something like this? What
would you -

Separate?

What would you think of the - how would you characterize a utility company
that offered renewable natural gas? How would you -

That'd be great.
Forward-thinking.

Forward-thinking? How else would you describe them if somebody was going

Future.

What would be the -

More environmental option.

More green.

More green option.

But how would you characterize a utility that was investing in something like
this? What would you - how would you call them? How would you describe

them? How would you think of them?

Progressive and -
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Progressive. Forward-thinking.

Forward-thinking, environmentally friendly.

Environmentally friendly.

Looking to improve, make things better.

We're going to go to another concept here.

Do we get to keep this?

No.

Ijust -

It actually is in existence, but just -

I know. You don't want to put this on the Internet. Should I just print it?

I do think it's interesting how they have a cloud for the equipment, where you're
not really seeing what the equipment is. And they're just trying to show you
there's gas. But really, they're not showing you what it's making.

Well, we're going to get into this next one, and you're going to see a lot more of
the nitty-gritty. And we'll see which one you actually prefer. This one's called
renewable hydrogen. "Power-to-gas is a process that captures surplus wind
and solar energy and converts it to renewable natural gas or hydrogen through
electrolysis. This renewable energy can be stored and then blended into our
pipeline system to one day serve homes, businesses, and vehicles." Let me do a
little side supplemental description here. When they talk about surplus wind
and solar energy, what they mean by that is that oftentimes that energy is
generated during the day when demand for electricity is at its lowest. And the
problem is that that's not easily storable. So it could be generated, but then not
be able to be used necessarily right away. So that's why they're talking about it
being surplus. And some people might say, "Well, why couldn't you just put it
in a battery?" And the reason for that is that batteries that you would need to
store this kind of electricity would be - they're able to store it for a matter of
hours, but not necessarily days or weeks or months. So that's what's going
there. Now in terms of the diagram, let me walk you through the diagram,
because I know that they can be a little confusing. So basically what they're
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showing on the left-hand side is you've got this renewable energy, the surplus
wind and solar. They're then applying it to water molecules and splitting
water, which is hydrogen and oxygen. They're splitting that apart. And the
hydrogen is a gas that can actually be used on its own. It can be used to power
things on its own. And when it's used, it can actually create just water on the
backend emission. So it's very user-friendly. An alternative is that they can
extract carbon dioxide from the atmosphere, because there's lots of carbon
dioxide out there, and they can combine it with this hydrogen and then use it -
convert it into methane gas, and then use it in the gas pipeline as well. So
that's the concept. What do you guys think about that one?

[01:18:56]

Sounds expensive. To take something and convert it - to take energy and to
convert it into gas, to then provide that service seems expensive to me.

What else?
Where's the methane coming from?

And that's where this gets confusing. So the methane is coming from a
combination of them using the solar and wind to break up - this is where the
chemistry comes in. They break up the water molecules into hydrogen and
oxygen. And then they combine the hydrogen with the carbon dioxide. And
those two combine into creating this methane gas, which can then be burned.
So the concept here is with this, you're taking excess wind and solar power,
say, generated during the day that would otherwise be lost, sending it on,
converting it into hydrogen and/or methane by doing this combination. And
by doing that, you can then store the gas for days, weeks, months as opposed
to losing that solar/wind energy that day. Does that make sense? Are you
following?

Can we do that already? They know how to do that?

They know how to do that. So -

This is an alternative to using battery banks and converters to -

This is an alternative battery. And as I said, and this is just my understanding,

that to be able to store this large amount of energy, there's capacity constraints,
and that they'd only be able to store it for hours as opposed to weeks or
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months. Whereas if they could convert it into a different energy form, they
could store it in gas form and use it as needed down the line. Does that make
sense?

Yes.
Are you asking us to compare this separate from this?

I'm asking you just to get your appeal for this independent of the other one. So
what do we think about this one?

I like how you mentioned it not during the day with the windmills and all that
going. Instead of it being wasted, taking it and using it for another resource.

So that's an important element that needs to be elaborated, because I wasn't
obviously here. I had to talk you through it, right?

Yes. But I like -
But that was an important part of it?

Yes.

Normally businesses, manufacturing, all of that stuff runs during the day. Back
east, they have rates that are higher during the day for peak demand usage. And
as a consequence, they've got a bureaucracy within companies that handles
energy management.

[01:22:09]

Right. And again, I don't want to be claiming that I'm an energy expert. At the
beginning I told you I'm not actually with the energy company. But I will say
that my understanding of this is it's more - and I may have oversimplified by

saying it is during the day or whatever. There's also seasonal issues. So when
it gets to winter -

It's darker.

- things get darker, but also there's more heat needed and all those kinds of
things. So the question is -
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[CROSSTALK] wind during the winter too.

So the question then becomes being able to use it and store it for when there
are peak demands, which are obviously more in certain seasons or in the hot
summer months or whatever. But your point is -

I agree with you. I once had where it was less expensive to [CROSSTALK].

But you're right. They do have different dates and times during the day that
you can have different -

But regardless of that, we're talking about using wasted energy.

And the other thing is -

Could be used for energy.

- solar power. I went to a - had a class for continuing education, and the guy that
was giving it was - his company was - they built solar panels. And they said that
they just had a groundbreaking event that they had just topped out 1.1% of the
solar market. In other words, solar electricity is less than one percent.

So it's in its infancy.

Yes. And it's only in areas where they get that sunshine.

I just want to be sure, because I have one more thing I want to do. I just want
to be sure. Is there any more feedback on this particular concept, either

positive or negative?

I was just going to ask real quick, is the separation of the hydrogen and oxygen -
is that a safe thing to do? Or is that a -

Yes.
Yes. I think -
All the time.

I was just curious.
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And all it takes is electricity, really. One of the things that I was going to say was
that most of the time, batteries such as your lithium batteries and things like that
are actually really hazardous. If you break one of those batteries, it can explode.
So this actually sounds like a much safer way of storing electricity, because while
it is combustible, it's not explosive in the same way as - you're going to be
handling it in the correct environment. And so it's not as dangerous as, say,
having a battery that has to be disposed of properly and can't do the same job of
storing as [CROSSTALK] as this.

Any other thoughts about this?

I think it's the future. I think this is another item that can make it to where you
can be energy-efficient without running out of energy.

[01:25:16]

And I want to be sure that I'm getting any negatives too. I'm not pushing this. I
just was trying to explain how this works. So are there any negatives with
this?

Well, my question is how efficient is it to get it, and does it lower our bills?
Yes, the expense of it. Not knowing the expense.

[CROSSTALK] energy that's created, but are you putting more effort and time
and cost to changing it, and it'll be more expensive?

Got you. Got a last exercise here. So if you can take one and pass it along. So
this one is - we're now switching gears and talking about natural gas
messaging. So what I want to do is I want to read each of the five following
statements. And then what I want you to do is evaluate which one of these you
think is the most compelling statement when it comes to natural gas, and mark
that with a checkmark. And then I want you to look and determine which one
you think is the least compelling statement, and mark that with an X. So I'm
going to read this aloud while you read alongside. "Natural gas is a vital part
of a reliable energy strategy because alternative energy sources like wind,
solar, and hydro power are not able to meet all of the state's energy needs."
"All forms of cleaner energy - hydro, wind, solar, and renewable natural gas -
are needed in a balanced, low-carbon future." "Natural gas bans will allow
utilities to continue using gas to generate electricity, but it will prevent
individuals and businesses from choosing the energy source that best meets
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their needs." "The existing natural gas network can be used to deliver
renewable natural gas and dramatically reduce greenhouse gas emissions as a
result." "Natural gas is a uniquely attractive energy source because of its
affordability, reliability, and cooking and heating performance." So take a
moment. Choose the one that you think is most compelling. Mark it with an X.
And choose the one that's least compelling. Mark it with an - I'm sorry. First,
most compelling with a checkmark. Least compelling with an X. How are we
doing? People still working on it? David, are you still working on it?

[01:29:09]

I'm still working.

We good?

Yes.

What I'm going to do is just do a quick poll, and we'll go down the list. And if
you chose it as most compelling, just raise your hand. So anyone choose P for
most compelling? Two of you. Q? One, two, three, four. S? One. T? One. That
should do it, right? Yes, that's eight. Let's talk about this. So Q was the big
winner for most compelling. For those of you who chose Q, why did you
choose it? Why was that so compelling for you?

Because it says exactly what - it's the future.

So what's the future?

Energy and reusable gas. Using these two items here that we saw.

As we can see also, most people - a lot of people in here have both. And there's -
So was it the fact that it's all forms?

Yes, because like we talked about - I'll go back to analyze. It's pretty easy. But
there's carbon to use to possibly natural gas. There's wind to help use electricity.
So it combines everything. That's why.

I think as a statement, that's what I thought too. That summed everything up.

What summed everything up?

WWW.consumeropinionservices.com
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Well, if we're saying that all these things were necessary for the result that we
want or the -

So there's this balance that's needed. You can't rely on any one, and that's the
important point.

They're saying renewable. I took that to mean the -

I thought that too.

Suggesting that this was the "all forms of cleaner energy" that you had listed. It
doesn't say anything about the existing natural gas reserves that we're actually
using now. So -

But as they move to increasingly renewable natural gas, what they basically
are asking is does this make sense? Would this be the message that would
make sense?

Mm-hmm.

So were there any other thoughts about that one, for those of you who chose
that one? How about - two of you chose the first one, P. Why did you choose P?

So I guess I wasn't aware that natural gas is a reliable energy that has state
energy needs where the other ones don't.

[01:32:12]

That it -

That they're not able to meet.

That the others aren't - there isn't enough - they can't produce enough energy?
I didn't know that.

And for me, it's because of the statement that says we can't meet all of our needs
with the other clean energies. And that is the most important thing to me, is that

without natural gas, we won't be able to meet our needs. We might have
brownouts or something like that. And then the fact that we can do it renewably

WWW.consumeropinionservices.com
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is just icing on the cake for me.

Well, that's great. Let's now switch gears and talk about the least compelling.
I'm going to do the same routine, walk through each of the options. Anyone
choose P as least compelling? One. How about Q as least compelling? One.
How about S as least compelling? Two. T as least compelling? One. And U?
I had U.

Two of you.

No, no. After T.

What did you vote for? You haven't voted.

U. I thought you [CROSSTALK].

So you were U, right?

Yes.

So we've got two, four, six. Somebody isn't counting here. I've got eight
people. Let's do this again. How many people chose P as least compelling?
One. Q? One. S? One.

Least compelling marked with an X?

Yes. Was that S?

Yes.

So two of you for S. How about T? Two of you. That was part of it. And then U
was two of you. That's where I missed. Wow. So we were really spread all over
the place.

Hard answer. That one's [CROSSTALK].

That's interesting. Well, let's just do quick round-robin. So S, the reasons why
you didn't think S was compelling?

I didn't think S was compelling because - so it's saying that basically, it'll allow

WWW.consumeropinionservices.com
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the gas companies or whoever to do what they want. But then the businesses
aren't going to be able to choose what they want to use with it. That's what I got
from that sentence.

What about T?

The future.

Why did you find it -
Compelling?

- least compelling? Two of you chose it as least compelling. Who chose it as
least?

Me.

Why did you find it least compelling?

[01:35:14]

Because I don't really know that much about the greenhouse emissions.
I just picked it because the others sounded a lot better.

It's not that you didn't like it. It's just that -

Well, I like it, but these other ones are so much more sense than that one does,
because it's way in the future and it's not here yet.

How about U? Those of you who chose that as the least compelling, why?

I thought it was just a regular marketing or advertising slogan kind of thing. It
didn't really -

Just sounded pretty generic?

Yes.

That's what I felt too. Why are they trying to promote cooking and heating? I
kind of feel the same way.

WWW.consumeropinionservices.com
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[CROSSTALK] U too.

I'm going to step in the back room just to see if there are any final questions
before I let you go.

It's hard between T and U on that one. I didn't know which one was the -
There's no wrong or right answer.

I was here once for [INAUDIBLE sounds like: lottos]. It was kind of fun. And we
got scratch-its. We got to scratch and scratch. And you had to say which ones

you liked the best.

All right, gang. Looks like you guys have answered every question that needed
to be answered. So you've been a great group. Thank you so much.

It was quite enjoyable.

If you could do me a favor of sending all your handouts my way, that would
be awesome.

And the sheet here?

Yes. That'd be great. And thank you so much for being here tonight, and safe
travels back home.

Thank you.
Thank you.

[INAUDIBLE] separate those. [CROSSTALK] Are we supposed to separate
them?

No.
We're going to make him separate it.
No, no. I don't expect you to do that.

That's some interesting information. I didn't know they were already doing some

WWW.consumeropinionservices.com
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of that stuff.
It's pretty -

[CROSSTALK] they were using the garbage dump with the pipes. I know those
pipes [INAUDIBLE] system, but -

It's definitely interesting stuff.

This department was -

Thank you.

Thank you.

Enjoyed it.

Take care. That's good.

Thanks very much.

Thank you.

Thank you. It was interesting.

Thanks. Appreciate it.

I learned new stuff.

Got to go home, figure out what I didn't know.
Where are you from, then? Where do you live?

I live in northern California. So I'm going through all those power outages
you've been reading about.

They just shut off for [CROSSTALK] million people.
Yes, I'm one of the million.

Are you really?

WWW.consumeropinionservices.com
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As they say, nice to be one in a million, huh?
[01:38:16]

I watch the news. They're saying that some of the problems with the power
company, they have upkept the - that's the poles, their systems.

It's really a combination of that and the fact that it's just a very - they cover a
huge territory including a very rural, arid area.

One little spark -

And the climate change that's [CROSSTALK] has really had an impact too.
They were having 100-mile-an-hour winds at one point.

Tonight they're supposed to have 75 or 80-mile-an-hour right - LA, coming down
the hill from LA. And that's -

It's brutal. And they get these starts, and then they can blow a mile.
That's what they said. Then they land.

I really feel for the firefighters. Well, that and everybody at home, too.
Really hard.

Thank you.

Thank you.
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Renewable Natural Gas

Renewable Natural Gas (RNG) is produced from organic materials like wood waste,
food and agricultural waste and come from sources such as dairies, landfills,
wastewater treatment plants, forest debris and other organic waste. As these materials
decompose, they produce methane gas which can be captured and used.

Renewable Natural Gas is interchangeable with conventional natural gas. It's produced
locally from waste streams that would otherwise be emitting methane directly into the
atmosphere. RNG can be used with existing pipeline systems to deliver this energy to

vehicles, homes, and businesses. In closing the loop on what would otherwise be
waste gas, Renewable Natural Gas can provide up to an 80% carbon reduction benefit.

Animal waste \ ﬂ Heat

o Renewable
-— Conditioning "'9 Natural Gas
; Equipment

Anaerobic digester

Agricultural waste

Fuel

Food Waste
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Power to Gas

Power to Gas is a process that captures surplus wind and solar energy and converts it
to hydrogen or renewable natural gas. Through this surplus energy, water molecules
are split to produce hydrogen, a clean energy source that only produces water when
combusted. Alternatively, carbon can be added to the hydrogen to create renewable
natural gas. In turn, the hydrogen or renewable natural gas produced by the Power to
Gas process can be blended in and delivered to individuals and businesses through the
existing pipeline system.

hydrogen can also be
stored directly in the
pipeline
excess goes through which splits water hydrogen & carbon methane can be stored or
renewable energy electrolysis molecules to produce combine through transported on the pipeline

hydrogen methanation
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Natural Gas Messaging

Please review the following statements and use a ten-point scale (10 = extremely
compelling, 1 = not at all compelling) to indicate how compelling you personally find
each of these messages.

P. Natural gas is a vital part of a reliable energy strategy because alternative
energy sources like wind, solar, and hydropower are not able to meet all of
the state’s energy needs.

Q. All forms of cleaner energy—hydro, wind, solar and natural gas—are needed
in a balanced, low-carbon future.

R. Renewable natural gas offers a similar climate benefit as wind and solar
energy by dramatically reducing greenhouse gas emissions that contribute to
climate change.

S. Although well intentioned, natural gas bans will allow utilities to continue using
gas to generate electricity, while preventing individuals and businesses from
choosing the energy source that best meets their needs.

T. The existing natural gas network can be used to deliver renewable natural
gas and dramatically reduce greenhouse gas emissions as a result.

U. Natural gas is a uniquely attractive energy source because of its affordability,
reliability, and cooking and heating performance.

V. By replacing gasoline and diesel as fuel for trucks, buses and heavy vehicles,
conventional natural gas and renewable natural gas can build a cleaner
transportation system for the future.



UG 435 CUB DR 5 Attachment 1b
Page 4 of 6

/
escalent CuBior

L")

DISCUSSION GUIDE

Date October 21, 2019
Reference # E190117

Topic NW Natural Gas Perceptions/Attitudes

INTRODUCTION (~ 10 MIN)

1. Moderator introduction: energy sources as topic, neutral role of moderator

2. Respondent roles and guidelines: participation vs. consensus, being open and candid
3. Housekeeping: recording/others listening in, confidentiality
4

Respondent introduction: name, occupation, home energy sources now vs. when moved into home

ENERGY EXPERIENCES, PERCEPTIONS, AND PREFERENCES (~ 30 MIN)

5. We're going to begin tonight with an exercise called word association. | will show you a word or
phrase and | would like you to then tell me what other words or phrases come to mind.
a. Clean energy?
b. Electricity?
c. Natural gas?

6. What are the most important factors to consider when evaluating a home energy source? Why are
those important?

7. When it comes to heating your home:

a. What do you perceive as the advantages of using natural gas (cost, performance, etc.)? Any
perceived disadvantages?

b. What do you perceive as the advantages of using electricity (cost, performance, etc.)? Any
perceived disadvantages?

8. Would you ever consider switching from electricity to natural gas to heat your home? Why/why not?
What barriers might prevent making that change?
9. When it comes to cooking appliances:

a. What do you perceive as the advantages of using natural gas (cost, performance, etc.)? Any
perceived disadvantages?

b. What do you perceive as the advantages of using electricity (cost, performance, etc.)? Any
perceived disadvantages?

10. Would you ever consider switching from electric cooking appliances to gas cooking appliances?
Why/why not? What barriers might prevent making that change?

17430 College Parkway, Livonia, Ml 48152 Page 1 of 3
P 734.542.7600 F 734.542.7620 HITRUST Certified
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11. Would you ever consider switching from electric water heating appliances to gas water heating
appliances? Why/why not? What barriers might prevent making that change?

12. Do you use natural gas in any other way in your home (e.g., gas clothes dryer)? What do you use and
why?

13. When it comes to the following, does electricity or natural gas offer the greatest advantage? What
makes you feel that way?
a. Reliable, uninterrupted supply?
b. Cost of appliances?
c. Monthly bills?
d. Safe usage?
e

Energy efficiency?

For those who use natural gas:

14. If your natural gas were to go away tomorrow, how big of an impact would that have on your life?
Would the lack of a redundant energy supply be an issue?

For those who DON'’T use natural gas:

15. What would it take for you to consider adopting natural gas as part of your energy source? Would
having a redundant energy supply be a significant benefit?

ENVIRONMENTAL AND GOVERNMENTAL ATTITUDES (~ 30 MIN)

16. What do you believe are the greatest contributors to climate change today? More specifically, carbon
emission reduction

17. What energy sources are playing a positive role when it comes to climate change?

18. Where does natural gas fit in? Does it play a positive or negative role in addressing climate change?
Probe on issues of fossil fuel vs. cleaner “energy bridge” to renewables

19. Some West Coast cities are passing bans on new natural gas hookups for homes and buildings, with
the goal of eventually banning it altogether. How do you feel about that?

a. Should local government play this regulatory role? Why/why not?

b. Is it fair to consumers to limit their energy choices? Why/why not?

20. I'd now like to discuss something called “renewable natural gas.” Has anyone heard of it? What do
you know about it?

Moderator passes out renewable natural gas stimulus, reads it with group, then asks the following:

21. What are your impressions of this renewable natural gas concept? Positive/negative? Why?
22. Does it address any of the concerns you otherwise had about natural gas? Why/why not?

23. How would you feel about a utility who offered renewable natural gas?

17430 College Parkway, Livonia, Ml 48152 Page 2 of 3
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Now I'd like to discuss something called “power to gas.”

Moderator passes out power to gas stimulus, reads it with group, then asks the following:

24. What are your impressions of this power to gas concept? Positive/negative? Why?
25. Does it address any of the concerns you otherwise had about natural gas? Why/why not?
26. How would you feel about a utility who offered power to gas?

27. Now that we've discussed these last couple of concepts, have your thoughts on the gas bans we
discussed earlier changed at all? Why/why not?

MESSAGING (~ 20 MIN)

Now I'd like us to read the following list of messages together and then for each, I'd like you to rate each
statement on a 10-point scale, where 10 = extremely compelling and 1 = not at all compelling.

Moderator hands out and reads the list of statements and gives respondents time to record their ratings.
Once respondents are done, moderator asks the group the following for each statement:

28. How many of you gave the statementa 9 or 10? 6 —8? 5 or lower?
29. What makes you feel that way?

After all statements have been discussed, moderator states the following:

Please take a moment and circle the letter of the statement that you feel is the most compelling argument
for natural gas overall.

Moderator gives respondents time to record their ratings, polls group, and then asks following:

30. Why was X considered more compelling than the rest? How about Y?
31. Where do you go to get information on environmental topics?

32. If your utility wanted to keep you up to date on its activities, what would be the best way to reach you
and keep you informed?

CLOSE

Moderator checks in back room for any final questions, and then dismisses group.
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Background and Objectives

Background

As a leading natural gas supplier in the Northwest,
NW Natural serves a large number of residential
and business customers in Oregon and Southwest
Washington.

With the growing concerns about climate change
and carbon emissions, there has been an
increasing focus on energy sources and their
impact on the environment. As a result, there is
increased scrutiny as to the role that natural gas
plays as an energy resource.

NW Natural is therefore interested in learning how
both customers perceive natural gas vs. alternative
energy sources, as well as how they respond to
messaging around two new product concepts.

escalent

L'J

Objectives

» Better understand the perceived advantages and
disadvantages of natural gas and electricity

» Determine how individuals think about natural
gas and whether it helps or hurts in the battle
against climate change

» Explore attitudes about municipalities potentially
banning natural gas in new construction

» Gauge receptiveness to Renewable Natural Gas
and power-to-gas concepts and messaging




Methodology

Approach

Focus groups with natural gas customers and non-customers to discuss their
attitudes and perceptions of natural gas, other energy alternatives, and new
natural gas concepts and messaging.

Stimuli used to describe and evaluate appeal of new product concepts as well
as messaging statements.

Key Recruiting Criteria

» Customers confirmed to be using natural gas

» Non-customers confirmed to be using alternatives to natural gas
» Mix of homeowners and renters

» Mix of gender and age

Range of education and income
» Variety of employment in and around Portland and
» Geographic distribution of respondents within NW Natural service area

escalent
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Logistics

» Total of six focus groups conducted over two days in Portland and one day in
Eugene, OR

» Each group was comprised of eight respondents
» Group sessions were 90 minutes in duration and were video-recorded

» Group sessions were conducted on October 28 and 29, 2019 in Portland,
and on October 30, 2019 in Eugene

Respondents

Three types of group sessions were conducted: groups with customers only,
non-customers only, and a mix of customers and non-customers

Customer Groups

Non-Customer

Groups 1 1 2
Mixed Groups 2 0 2
Total 4 2 6



Stimuli

Renewable Natural Gas

Concept of natural gas produced from

organic materials

Renewable Power-to-Gas

Concept of hydrogen and methane
produced through wind and solar-

powered electrolysis
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Renewable Natural Gas
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Renewable Hydrogen (Power to Gas)

Power to Gas is a process that captures surplus wind and solar energy and converts it to renewable natural gas or
hycrogen through electrolysis. This renewable energy can be stored and then blended into our pipeline system o
one day serve homes, businesses and vehicles
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Messaging Statements

Five statements used to measure resonating themes and
messages

Natural Gas Messaging

Please review the following statements and choose what you consider to be:

* The most compelling statement and mark it with a N

* The least compelling statement and mark it with an X

CUB/107
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P Natural gas is a vital part of a reliable enerqy strategy because alternative

energy sources like wind, solar, and hydropower are not able to meet all of

the state’s energy needs

are needed in a balanced, low-carbon future.

S. Natural gas bans will allow utilities to continue using gas to generate

Q. All forms of cleaner energy—hydro, wind, solar and renewable natural gas—

eloctricity, but it will prevent individuals and businesses from choosing the

energy source that best meets their needs.

reliability, and cooking and heating performance.

T. The existing natural gas network can be used to deliver renewable natural
gas and dramatically reduce greenhouse gas emissions as a result.

U. Natural gas is a uniquely attractive energy source because of its affordability,



Executive
Summary
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Key FiIndings

Cost issues are still key to energy decisions,
although environmental concerns and
performance are secondary factors

While valued for convenience and some
environmental benefits, electricity is also
considered to be expensive, not fully “green,” and
subject to performance issues

Natural gas is perceived as offering cost,
performance, and reliability advantages, while
also generating fewer carbon emissions than coal
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The perceived drawbacks of natural gas relate
primarily to environmental concerns and safety

Non-customers feel that superior cooking
performance is the greatest motivation for
considering the adoption of natural gas

A key barrier to natural gas adoption is a lack
of availability and the associated financial
implications
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Key FiIndings

Fossil fuels and methane are considered the
primary contributors to climate change

While desiring a quick transition to renewables,
most agree that a mix of energy sources is
necessary in the near term, including natural gas

Response is mixed to municipal bans of natural
gas given the tension between freedom of choice
and climate change concerns

10

12
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RNG receives enthusiastic support as a
“greener” alternative, and utility suppliers are
perceived as responsible corporate citizens

Consumers are confused by the Renewable
Power-to-Gas process and question the
conversion of clean energy to methane

“All forms of cleaner energy” statementis
strongly favored for its “low-carbon emissions”
goal and its realistic, balanced approach



Recommendations
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Position natural gas as cost effective/consistent/safe while also
developing and promoting the benefits of Renewable Natural Gas

Cost issues are still key to energy decisions, although environmental
concerns and performance are secondary factors

» While valued for convenience and some environmental benefits, electricity is also
considered to be expensive, not fully “green,” and subject to performance issues

» Natural gas is perceived as offering cost, performance, and reliability advantages,
while also generating fewer carbon emissions than coal

» The perceived drawbacks of natural gas relate primarily to environmental concerns
and safety

Non-customers feel that superior cooking performance is the greatest
motivation for considering the adoption of natural gas

» Cooking is recognized as offering some of the most tangible, easy to understand
benefits

escalent
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Reinforce perceptions that natural gas is affordable

Highlight the areas where natural gas outperforms electricity (e.g., cooking) and how
using natural gas has become easier and safer over time (e.g., auto ignition)

Remind consumers of the benefits of uninterrupted power supply (e.g., cooking and
hot water when power out)

Develop Renewable Natural Gas and educate the public on how it helps to both meet
energy needs and minimize impact on climate change

In terms of promoting natural gas applications, focus on the benefits of
cooking with a natural gas stove

Demonstrate and describe instant response and temperature control, as well as
cooking items over an open flame or in a range of cooking vessels

Consider pursuing testimonials from chefs as well as home cooks attesting to the
benefits of cooking with natural gas
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A key barrier to natural gas adoption is a lack of availability and the Investigate providing different financial incentives and tools for evaluating
associated financial implications the adoption of natural gas

* Many do not have gas lines on their streets or gas line plumbing in their homes, so

the installation| of this Infrastructurs would be expansive Consider developing an online tool to help consumers analyze the cost/benefit of

installing and using natural gas vs. other alternatives

» Explore viability of offering different financing/incentive plans (e.g., subsidies, zero
interest loans, etc.) to reduce the upfront financial burden of installing gas lines for
non-customers

Fossil fuels and methane are considered the primary contributors to Promote natural gas and Renewable Natural Gas as critical parts of the
climate change energy mix

» While desiring a quick transition to renewables, most agree that a mix of energy

: . : . » Position natural gas as an important bridge/transition from “dirty” coal to renewable
sources is necessary in the near term, including natural gas

energy sources
* Response is mixed to municipal bans of natural gas given the tension between
freedom of choice and climate change concerns + Simultaneously develop and introduce Renewable Natural Gas

» Rather than battle municipalities regarding conventional natural gas, work with them
to implement Renewable Natural Gas programs within their cities

escalent 10
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Renewable Natural Gas receives enthusiastic support as a “greener” Commit to large scale implementation of Renewable Natural Gas while

alternative, and utilities are perceived as responsible corporate citizens touting its many environmental benefits

» Consumers conceive of this concept as a form of recycling, something that they are » Position the reclamation of methane as “recycling” wasted gases from naturally
familiar with and have long supported occurring processes

» Explain how the use of these gases for energy has less of an environmental impact

* RNG is also highly appealing because the production process involves capturing {han allowing them to escape into the atmesphere

gases from natural processes rather than extracting gases through fracking
+ Emphasize the environmentally-friendly nature of RNG production (i.e., no fracking
» Consumers also appreciate that new pipeline infrastructure isn’t necessary to support involved)

RNG » Highlight the cost effectiveness and efficiency of utilizing the existing gas pipeline

network to deliver RNG

» Address key consumer questions regarding RNG’s impact on monthly bills,
production processes/location, and what environmental side effects are involved
(e.g., disposal of any remaining organic waste)

escalent 1
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Recommendations
. Findings | Recommendations

Consumers are confused by the Renewable Power-to-Gas process and
question the conversion of clean energy to methane

The chemistry and production process seems complex, overly complicated, and
potentially expensive, and leaves consumers with more questions than answers

Doesn’t address when and why there would ever be “surplus wind and solar” or why
this concept would be superior to storing excess energy in batteries

While the production of hydrogen seems potentially acceptable, the production of
methane is not regarded favorably

“All forms of cleaner energy” statement is strongly favored for its “low-
carbon emissions” goal and a realistic, balanced approach to achieve it

L'l

Consumers are looking for both energy solutions that are both environmentally
friendly and pragmatic

escalent
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Evaluate whether Renewable Power-to-Gas is really commercially viable,
and if so, tailor it to be more consumer-oriented

Given the vastly more popular RNG concept, determine whether NW Natural should
focus its resources on RNG vs. pursuing Renewable Power-to-Gas as well

If committed to Renewable Power-to-Gas, help consumers better understand the
rationale behind the concept (e.g., when there is “surplus” energy, why batteries
aren’t viable, the storage benefits for converting energy into gas)

In order to increase its environmental appeal, consider whether it would be viable to
produce only hydrogen while avoiding methane production

In turn, promote the fact that there are no negative byproducts from using hydrogen
as an energy source

Focus on showing how NW Natural is being innovative in addressing the
issue of climate change

Acknowledge that addressing climate change is a critical goal while also meeting
today’s energy needs

Spotlight RNG as evidence that NW Natural is being innovative and responsible in
addressing climate change

Avoid references to potential municipal bans and only describe natural gas
advantages (i.e., cost, performance) in the context of environmentally-friendly RNG

12



Detailed Findings:

Energy Perceptions




Clean Energy Perceptions

When asked to define “clean energy,” respondents do so by both defining
what it is as well as what itisn’t

What “Clean Energy” is: What “Clean Energy” isn’t:

« No carbon emissions

«  “Green,” environmentally friendly
« No “dirty” fuels (e.g., coal, other fossil fuels)

» Renewable/sustainable resources
o Solar
o Wind
o Hydroelectric
o Geothermal

« Critical to saving the future of the planet

«  Willrequire infrastructure investment and policy
changes

- Alternative energy for vehicles (e.g., electric,
hydrogen, propane, natural gas)

escalent

L'l
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Key Energy Source Considerations Pkt

L'l

escalent

While some base energy decisions on environmental and performance
iIssues, cost considerations still play the biggest role in energy decisions

Cost/investment considerations

o Using what is in place vs. cost of installing infrastructure

Cost of purchasing/replacing appliances

Operating cost/monthly bills

Life expectancy of equipment

Return on investment/payback (e.g., cost to install vs. monthly cost savings and home appreciation)
o Renters: lowest rent regardless of energy source

O O O O

Positive and negative environmental impacts associated with different energy sources
Performance characteristics: heating/cooking speed and effectiveness, efficiency, degree of control
Ease of implementation (i.e., using what is already in place)

Reliability and redundancy offered by different energy sources

“I look at the operating cost, the investment | need to make, and then the return on the investment.”— Eugene Mixed

“I like that | have my natural gas fireplace to keep me warm and my water heater for hot showers even when the electricity

is out.” — Eugene Customer

“l am paying my electric utility more for power from wind so that | can help save the salmon.”— Portland Mixed
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Perceived Electricity Advantages k3

Electricity is appreciated for its convenience and environmental benefits

« Many of its generation sources are renewable (e.g., hydroelectricity, solar, wind, geothermal)

« The readily accessible nature of electricity in homes makes it an extremely convenient, flexible, and easy-to-use option
o Homes are always built with electric outlets and lighting, so it is easy to “plug and play” devices
o Electricity is flexible enough to power appliances and automobiles, heat space and water, cook food, and provide light
o New electric stoves with flat tops are easier to clean

« Other advantages include the greater selection of electric appliances and their lower costs as well as all-electric customers
who pay one energy bill rather than two

“I like that a portion of your electricity can come from renewable sources.”— Portland Mixed

]
/ = “I can use electricity to run everything.”— Eugene Customer
l LB T ,k “Electricity is convenient. When | want to heat a room or area, | can just plug in a space heater.”- Portland Mixed

“l can't run my TV on natural gas.”— Eugene Non-Customer

escalent

L'l
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Perceived Electricity Disadvantages

Electricity’s downsides include cost, coal as an energy source,
performance constraints, and outage impacts

« All find electricity to be more expensive than gas
» Has historically used coal as a generation source, one of the dirtiest resources

« Offers less precise control relative to natural gas
o For cooking: longer to heat up and cool down, less fine control, can’t use certain cookware (e.g., clay cooking pot)
o For heating: slower to disperse heat

« Power can be disrupted during storms which prevents use of lights and electric appliances and devices, and damaged power
lines can become a source of wildfires

“Electricity has always been super expensive in the homes that I've had.” — Eugene Customer
“All of the electricity in Midwest and the East Coast comes from burning coal.” — Eugene Non-Customer

“There's certain types of cookware that you can't really use with electric. For instance | wanted a cook with a Japanese
clay cooking pot, which needs an open flame.” — Portland Non-Customer

“If you have trees, and snow, or wind. You may be without power for an extended period.” — Eugene Customer

escalent

L'l
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Perceived Natural Gas Advantages i

L'l

escalent

Natural gas is seen as superior to some alternative energy sources
relative to carbon emissions, cost, performance, and reliability

« Acknowledged to be cleaner than coal and less expensive than electricity

« Recognized for its superior cooking performance

o Fastheat
o Precise control of heat source: instant on/off, fine tuned control of increasing/decreasing heat
o Can cook foods directly over open flame (e.g., vegetables, tortillas)

« Valued as an excellent heat source (e.g., furnace and water heater)

- Appreciated for its reliability/infrequent outages and availability during power outages (e.g., cooking, heating, fireplace, hot
water still available)

“Natural gas is a hydrocarbon. But it's more efficient than coal, puts out a lot less pollution.”— Portland Non-Customer
“If my natural gas went away, my monthly bills would definitely go up.”— Portland Mixed

“You get more fine control with gas and you can actually cook a vegetable or tortilla on the flame, you don't have to have apan.” —
Portland Non-Customer

“We have power outages, but we rarely have ‘sorry your natural gas isn’t coming through.’”— Portland Customer

“If we have an ice storm that takes down the power, it's nice to know that | can still cook on my stove.”— Portland Customer

18
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Perceived Natural Gas Disadvantages e

The perceived drawbacks of natural gas relate primarily to environmental
concerns and safety

« Consumers have concerns about how natural gas affects the environment from the point it is mined to when itis used
o Fracking seen as creating significant detrimental impacts (e.g., contaminating water supplies, creating earthquakes)
o As a fossil fuel, is not considered sustainable or as environmentally friendly as renewable resources (e.g., solar, wind)

- Several are nervous about the safety of natural gas pipelines (e.g., leaks, pipeline explosions) as well as safe usage of natural
gas (e.g., fear of lighting burners, catching things on fire, carbon monoxide poisoning)

« Other disadvantages include its “rotten egg” odor and limitations in powering fixtures/devices

“Fracking is destructive and irreversible.— Eugene Customer

“It's like the lesser of two evil