Zachary Kravitz 220 NW 2ND AVENUE
Director, Rates & Regulatory Affairs PORTLAND, OR 97209

Tel: 503.220.2379 A
V NW Natural |5 503.226.4211

Email: zachary.kravitz@nwnatural.com

www.nwnalural.com

December 30, 2019 NWN Advice No. OPUC 19-21
VIA ELECTRONIC FILING AND PERSONAL DELIVERY

Public Utility Commission of Oregon
Attn: Filing Center

201 High Street SE Suite 100

Post Office Box 1088

Salem, Oregon 97308-1088

Re: UG 388 - Application of NW Natural for a General Rate Revision

In accordance with OAR 860-022-0019, Northwest Natural Gas Company, dba NW
Natural (“NW Natural” or “Company”), files herewith its Application for a General Rate
Revision. Twenty (20) copies of the Executive Summary, Direct Testimonies, and
Exhibits are included with this filing. Responses to the Standard Data Requests are
being provided on the Public Utility Commission of Oregon’s (Commission) Huddle site
and work papers are being provided to puc.workpapers@state.or.us. Notices will be
published in accordance with the requirements of OAR 860-022-0017.

Please note the filing contains some confidential information that represents business-
sensitive, non-public information. Confidential and Highly Confidential information will
be provided subject to a General Protective Order and Modified Protective Order,
respectively.

Included with this filing are the following revisions to Tariff, P.U.C. Or. 25, stated to
become effective with service on and after November 1, 2020:

| Third Revision of Sheet 167-1 | Schedule 167 | General Adjustments to Rates |

The Company waives paper service in this proceeding.

Please address correspondence on this matter to me with copies to the following?:

Eric Nelsen eFiling

NW Natural NW Natural

Senior Regulatory Attorney Rates and Regulatory Affairs

220 NW Second Avenue 220 NW Second Avenue

Portland, Oregon 97209 Portland, Oregon 97209

Telephone: (503) 721-2476 Telephone: (503) 226-4211, ext. 3589
eric.nelsen@nwnatural.com eFiling@nwnatural.com

OSB # 192566

! The Company will be relocating in early 2020; NW Natural will file a letter in this docket informing parties
of the effective date of its new address upon moving to the new location.


mailto:puc.workpapers@state.or.us
mailto:eric.nelsen@nwnatural.com
mailto:eFiling@nwnatural.com

Public Utility Commission of Oregon
NWN Advice No. OPUC 19-21
December 30, 2019; Page 2

Lisa Rackner

Jocelyn Pease

McDowell Rackner & Gibson PC
419 SW 11" Ave, Ste. 400
Portland, OR 97205

Tel: 503-595-3620
dockets@mrg-law.com

Sincerely,
NW NATURAL
Isl Zachary Kravitz

Zachary Kravitz
Director, Rates & Regulatory Affairs

Enclosures
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BEFORE THE PUBLIC UTILITY COMMISSION

OF OREGON
UG 388
In the Matter of
NORTHWEST NATURAL GAS NW NATURAL’S
COMPANY dba NW Natural EXECUTIVE SUMMARY

Application for a General Rate Revision.

.  INTRODUCTION

Northwest Natural Gas Company dba NW Natural (“NW Natural” or
“Company”) is filing a general rate revision with the Public Utility Commission of Oregon
(“Commission”), in accordance with ORS 757.205, 757.215 and 757.220, to revise its
schedules of rates and charges for natural gas service in Oregon to become effective
with service provided on and after November 1, 2020. With this filing, the Company
requests a revision to customer rates that will increase the Company’s annual Oregon
jurisdictional revenues by $71.4 million, or an approximately 11.5 percent increase over
current customer rates.

The revised rates produce revenues necessary to sustain the provision of safe,
reliable, and low-cost natural gas service to customers in Oregon, while preserving the
Company’s ability to attract capital for future investments. The Company files this
Executive Summary in accordance with OAR 860-022-0019(1). Exhibit A to the
Executive Summary provides the required information in accordance with OAR 860-

022-0019(1)(a)-(h).

1 - NW NATURAL’'S EXECUTIVE SUMMARY
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. BACKGROUND

NW Natural is an Oregon corporation whose principal place of business is 220
NW Second Avenue, Portland, Oregon, 97209.: NW Natural is a public utility providing
natural gas service in Oregon within the meaning of ORS 757.005, and is subject to the
jurisdiction of this Commission. NW Natural has approximately 756,000 customers,
consisting of approximately 686,000 residential, 69,000 commercial, and 1,100
industrial customers. Approximately 89 percent of NW Natural’s customers are located
in Oregon.

Communications regarding this filing, including data requests issued to the

Company, should be addressed to:

eFiling Lisa Rackner

NW Natural Jocelyn Pease

Rates and Regulatory Affairs McDowell Rackner Gibson PC
220 NW Second Avenue 419 SW 11th Avenue, Suite 400
Portland, Oregon 97209 Portland, OR 97205

Telephone: (503) 226-4211, ext. 3589 Telephone: 503-595-3620

Fax: (503) 220-2579 Fax: 503-595-3928

Email: eFiling@nwnatural.com Email: dockets@mrg-law.com
Eric Nelsen

NW Natural

Senior Regulatory Attorney

220 NW Second Avenue

Portland, Oregon 97209
Telephone: (503) 721-2476

Fax: (503) 220-2579

Email: eric.nelsen@nwnatural.com
OSB #: 192566

1 The Company will be relocating in early 2020; NW Natural will file a letter in this docket informing parties
of the effective date of its new address upon moving to the new location.
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. CASE SUMMARY

A. The Test Year

The Company’s test year in this case is the 12-months ending October 31, 2021
(“Test Year”). NW Natural provides information for a historical base year of the twelve
months ending December 31, 2019 (“Base Year”), and makes adjustments to that
information to reflect the forecast Test Year. In order to meet the legal requirement that
rates be fair, just, reasonable, and sufficient, the Company has selected the Test Year
to closely reflect the investment and expense levels that will exist during the time that
the rates adopted in this case are expected to be in effect. The new rates are filed with
a requested effective date of November 1, 2020. This assumes the addition of the full
nine-month statutory suspension period to the 30-day effective date normally applicable
to tariff revisions.
B. Return on Equity

The Company’s current authorized return on equity (“ROE”) is 9.4 percent, as
established in the Company’s most recent rate case, docket UG 344, Order No. 18-419.
In this case, the Company seeks an authorized ROE of 10.0 percent. As described in
the testimony of Dr. Bente Villadsen, the Company believes that an ROE of 10.0
percent represents a fair balance between the interests of shareholders and customers.
C. Factors Driving Rate Adjustment

As described in the testimony of David Anderson, while NW Natural strives to
keep rates low for its customers, the Company has continued to make needed
substantial investments in the safety and reliability of its distribution system and Mist

storage facility. In addition, a variety of factors have put building pressure on the need
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to adjust rates. These factors include the move to the Company’s new operations
center, and increased operations and maintenance (“O&M”) expense attributable to
inflation, work force-related costs and increases in other costs of providing utility
service. NW Natural's goal is to provide safe and reliable service, at affordable rates for
its customers. NW Natural continues to manage its costs through careful planning and
budgeting, with an ongoing focus on controlling costs. However, the investments that
the Company is currently making to ensure we can provide high-quality and reliable
natural gas service requires the Company to file a rate case at this time.

V. TESTIMONY SUMMARY

The Company’s direct case consists of the testimony and exhibits of 11 witnesses:

. In NW Natural/100, David Anderson, NW Natural's President and Chief
Executive Officer, describes NW Natural’s overall operating environment, as well
as the Company’s current efforts and goals and provides a high-level overview of
the Company’s application for a general rate revision.

e In NW Natural/200, Brody Wilson, Vice President, Treasurer, Chief Accounting
Officer and Controller, provides testimony about the Company’s cost of capital.
His testimony provides information about the Company’s cost of debt during the
Test Year. He demonstrates that the Company continues to adhere to its policy
of balancing debt and equity financing with a 50/50 capital structure, and thus
requests that the Commission recognize this capital structure when approving
rates in this case.

o In NW Natural/300, Dr. Bente Villadsen, Principal of the Brattle Group, is an
outside expert on utility finance and required rates of return for regulated

4 — NW NATURAL'S EXECUTIVE SUMMARY
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companies who provides testimony about the Company’s cost of equity, or in
other words, the return that investors in NW Natural should reasonably expect to
have the opportunity to earn. Dr. Villadsen’s testimony provides a range of return
on equity that NW Natural should be given the opportunity to earn in order to
attract capital. Her testimony supports the Company’s request for approval to
include a 10.0 percent return on equity in the revenue requirement authorized in
this proceeding (the mid-point of the range that Dr. Villadsen has determined is
reasonable for NW Natural’s investors).

In NW Natural/400, Joe Karney, Senior Director of Engineering and Chief
Engineer, provides testimony about some of the major improvements to NW
Natural’s distribution system and storage operations that the Company has
undertaken in order to keep its system safe, reliable, and economical.

In NW Natural/500, Wayne Pipes, Director of Facilities, Security and Emergency
Management, describes the Company’s decision-making process and move to its
new seismically resilient operations center, and discusses three other planned
facilities projects that will be completed soon. Additionally, Mr. Pipes describes
the Company’s physical security staffing and explains the Company’s need to
hire three additional resources.

In NW Natural/600, Jim Downing, Vice President and Chief Information Officer,
describes the Company’s recent Information Technology & Services (IT&S)
initiatives, including the Company’s new digital portal project, which is a newly
redesigned website and customer portal that will provide NW Natural’s customers

with enhanced accessibility to their customer information and a platform for
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mobile users. Mr. Downing will also describe an upcoming project referred to as
the “Horizon” Project. This will be a comprehensive refresh of major IT&S
systems like SAP and the Company’s Customer Information System that are
both reaching end of life. Additionally, Mr. Downing will describe the Company’s
efforts to hire an additional 14 employees on the IT&S team to meet the
increasing demands on this area of the Company.

In NW Natural/700, Melinda Rogers, Vice President and Chief Human
Resources and Diversity Officer, provides testimony on NW Natural’s labor costs,
and describes the Company’s practices related to compensation, which ensure
that all employees receive compensation at market-median rates. Ms. Rogers
describes the compensation changes as a result of a new collective bargaining
agreement that was recently entered into with the union. Additionally, Ms. Rogers
describes our overall employee count and explains why we have needed to
increase our employee count over the last two years. She sets forth the
Company’s request to include these costs in the Company’s revenue
requirement.

In NW Natural/800, Cory Beck, Senior Manager of External Communications
and User Experience, provides testimony about the Company’s communications
to customers, on matters of safety, as well as communicating information to
customers about the nature of the services offered to them by the Company, and
opportunities to conserve and be educated about the products that they purchase

from NW Natural.
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In NW Natural/900, Tobin Davilla, Manager of Budget and Financial Analysis,
provides testimony about the O&M expense levels that the Company has been
incurring and expects to incur, as well as overall capital spending, for which it
requests recovery in this application.

In NW Natural/1000, Kyle Walker, Manager of Rates, provides the calculation of
the Company’s “revenue requirement,” which represents the annual dollars
needed to recover prudently incurred costs of operating the utility business.

In NW Natural/1100, Robert Wyman, Rates and Regulatory Analyst, provides
the Company’s use-per-customer forecast, long-run incremental cost study, and
provides the proposed spread across rates of the revenue requirement increase
requested.

V. CONCLUSION

For the reasons described in this application, and further by the testimony of the

witnesses offered in this proceeding, the Company requests that the Commission issue

an order approving the proposed rate changes and tariff sheet.

I

I

I

I

I
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DATED: December 30th, 2019 NORTHWEST NATURAL GAS COMPANY

/s/Eric Nelsen

Eric Nelsen (OSB# 192566)

McDowEeLL RACKNER & GIBSON PC

/s/Lisa F. Rackner

Lisa F. Rackner (OSB# 873844)
Jocelyn C. Pease (OSB#102065)

Attorneys for Northwest Natural Gas
Company
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Exhibit A to NW Natural’s Executive Summary
Summary of Requested General Rate Increase
Filed December 30, 2019

Total Revenues Collected Under Proposed Rates:

$ 697,245,170

Revenue Change Requested: $ 71,446,572
Revenues Net of any Credits from Federal Agencies: $ 697,245,170
Percentage Change in Revenues Requested: 11.48%
Percentage Change in Revenues
Net of any Credits from Federal Agencies: 11.48%
Test Period: November 1, 2020 to October 31, 2021
Requested Overall Rate of Return 7.298%
Requested Rate of Return on Equity: 10.0%

Proposed Rate Base:

Results of Operation

Before Proposed Rate Change!
Utility Operating Income:
Average Rate Base:

Rate of Return on Capital:
Rate of Return on Equity:

After Proposed Rate Change?
Utility Operating Income:
Average Rate Base:

Rate of Return on Capital:
Rate of Return on Equity:

1 Based upon the Company’s Projected Test Year Results of Operations.
2 Based upon the Company’s December 30, 2019 general rate case filing.

1 - EXHIBIT ATO EXECUTIVE SUMMARY

$1,471,695,226

$56,706,442
$1,471,695,226
3.853%

3.11%

$107,404,318
$1,471,695,226
7.298%

10.0%

Rates & Regulatory Affairs
NW NATURAL



Effect of Rate Change on Each Customer Class

Current Proposed Change in | Change in

Rate Schedule Average Average Average Average

Monthly Bill | Monthly Bili | Monthly | Monthly

Bill ($) Bill (%)

Schedule 2 - Residential $54.01 $60.44 $6.43 11.9%
Schedule 3 - Commercial $198.28 $223.68 $25.40 12.8%
Schedule 3 - Industrial $944.52 $995.01 $50.49 5.3%
Schedule 27 — Dry Out $40.39 $44.75 $4.36 10.8%
Schedule 31 - Firm Sales - Commercial $3,171.04 $3,379.24 $208.20 6.6%
Schedule 31 - Firm Transportation - Commercial $2,338.02 $2,651.65 $313.63 13.4%
Schedule 31 - Firm Sales - Industrial $5,111.21 $5,375.62 $264.41 5.2%
Schedule 31 - Firm Transportation - Industrial $3,561.60 $4,007.02 $445.42 12.5%
Schedule 32 - Firm Sales - Commercial $6,327.64 $6,694.06 $366.42 5.8%
Schedule 32 - Firm Sales - Industrial $15,804.26 | $16,449.64 $645.38 4.1%
Schedule 32 - Transportation — Firm - Commercial $4,588.75 $5,237.02 $648.27 14.1%
Schedule 32 - Transportation — Firm - Industrial $8,811.56 $10,005.78 | $1,194.22 13.6%
Schedule 32- Interruptible Sales - Commercial $25,427,.57 | $26,111.83 $684.26 2.7%
Schedule 32 - Interruptible Sales - Industrial $27,148.02 | $27,845.05 $697.03 2.6%
Schedule 32 - Transportation - Interruptible $14,303.71 | $15,967.34 | $1,663.63 11.6%

Schedule 33 - Firm and Interruptible Transp Svcs $38,250.00 | $38,250.00 $0.00 0%

Rate Schedule 31 and 32 customers may choose demand charges at a volumetric rate or

based on MDDV. For convenience of presentation, demand charges are not included in the

calculation for those schedules.

2 — EXHIBIT A TO EXECUTIVE SUMMARY
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NORTHWEST NATURAL GAS COMPANY

P.U.C. Or. 25 Third Revision of Sheet 167-1
Cancels Second Sheet 167-1
SCHEDULE 167
GENERAL ADJUSTMENTS TO RATES
PURPOSE:

To identify adjustments made to the billing rates stated in the Rate Schedules listed below to reflect the effects of
general rate changes approved by the Commission under the authority of ORS 757.210

DESCRIPTION:

The general rate changes shown in this Schedule 167 reflect the outcome of a Commission investigation in
Docket UG-344 initiated following a Company request to change rates due to increases or decreases in the cost
of general utility operations.

APPLICABLE:

To Customers taking service under the following Rate Schedules of this Tariff:
Rate Schedule 2 Rate Schedule 27
Rate Schedule 3 Rate Schedule 31

Rate Schedule 32
Rate Schedule 33

RATE ADJUSTMENTS: Effective: November 1, 2020 ©
The Base Rates stated in the listed Rate Schedules were adjusted as follows:

GENERAL TERMS:

Service under this Rate Schedule is governed by the terms of this Rate Schedule, the General Rules and
Regulations contained in this Tariff, any other schedules that by their terms or by the terms of this Schedule
apply to service under this Schedule, and by all rules and regulations prescribed by regulatory authorities, as

amended from time to time.

Issued December 30, 2019
NWN OPUC Advice No. 19-21

Effective with service on
and after November 1, 2020

Issued by: NORTHWEST NATURAL GAS COMPANY

d.b.a. NW Natural

Adjustment Amount Adjustment Amount
Schedule/Class Customer Charge Volumetric Schedule/Class Customer Charge Volumetric
Charge Charge
02R $0.00 $0.12095 03 CSF $5.00 $0.08450 ©
27 $0.00 $0.09500 03 ISF $0.00 $0.04172
Schedule/ Block Amount Schedule/ Block Amount Schedule/ Block Amount
Class Class Class

31 CSF Cust. Charge $0.00 32 ISF Cust. Charge $0.00 32 Csl Cust. Charge $0.00
Block 1 $0.03919 Block 1 $0.01962 Block 1 $0.01527
Block 2 $0.03575 Block 2 $0.01656 Block 2 $0.01289
31CTF Cust. Charge $0.00 Block 3 $0.01146 Block 3 $0.00892
Block 1 $0.03766 Block 4 $0.00637 Block 4 $0.00495
Block 2 $0.03443 Block 5 $0.00282 Block 5 $0.00257
31ISF Cust. Charge $0.00 Block 6 $0.00103 Block 6 $0.00083

Block 1 $0.02753 32 CTF Cust. Charge $0.00 3218l Cust. Charge $0.00
Block 2 $0.02482 Block 1 $0.01973 Block 1 $0.01498
31ITF Cust. Charge $0.00 Block 2 $0.01676 Block 2 $0.01264
Block 1 $0.02816 Block 3 $0.01184 Block 3 $0.00875
Block 2 $0.02545 Block 4 $0.00691 Block 4 $0.00486
32 CSF Cust. Charge | $0.00 Block 5 $0.00394 Block 5 $0.00252
Block 1 $0.02698 Block 6 $0.00198 Block 6 $0.00081

Block 2 $0.02277 32ITF Cust. Charge $0.00 32 CTINTI Cust. Charge $0.00
Block 3 $0.01579 Block 1 $0.01694 Block 1 $0.01371
Block 4 $0.00878 Block 2 $0.01439 Block 2 $0.01165
Block 5 $0.00375 Block 3 $0.01016 Block 3 $0.00823
Block 6 $0.00136 Block 4 $0.00593 Block 4 $0.00480
Block 5 $0.00338 Block 5 $0.00274

Block 6 $0.00170 Block 6 $0.00137 ©)

33 | All $0.00000



UG 388
NOTICE OF APPLICATION FOR
GENERAL RATE REVISION

December 30, 2019

To All Parties Who Participated in UG 344:

Please be advised that on December 30, 2019 Northwest Natural Gas Company, dba
NW Natural (“NW Natural” or the “Company”), has filed for a GENERAL RATE
REVISION. A copy of the Company's ADVICE 19-21, EXECUTIVE SUMMARY,
DIRECT TESTIMONIES, and EXHIBITS are available for inspection at its main office or
at the Public Utility Commission of Oregon’s (“Commission”) eDocket website. An
electronic courtesy copy is also attached.

The purpose of this Notice is to inform parties who participated in the Company's most
recent general rate case, UG 344, that a General Rate Revision has been filed.

Parties who desire more information or who wish to obtain a copy of the filing, or notice
of the time and place of any hearing, if scheduled, should contact the Company or the
Commission as follows:

NW Natural Public Utility Commission of Oregon
Attn: Zach Kravitz Attn: Filing Center

220 NW Second Ave 201 High Street SE, Suite 100
Portland, Oregon 97209-3991 PO Box 1088

Telephone: (503) 220-2379 Salem, Oregon 97301-1088

Telephone: (503) 373-0886
Any person may submit to the Commission written comments on this General Rate

Revision Application by January 29, 2020 or seek to intervene in the proceeding. The
granting of this General Rate Revision Application will authorize a change in rates.

* k* Kk Kk Kk



CERTIFICATE OF SERVICE
UG 388

I hereby certify that on December 30, 2019, | have served by electronic mail and/or physical copies
ADVICE 19-21, EXECUTIVE SUMMARY, DIRECT TESTIMONIES AND EXHIBITS OF NW NATURAL'’S
OREGON GENERAL RATE REVISION upon all intervening parties of record in docket UG 344, which is the
Company’s most recent general rate case.

UG 344

OPUC Dockets

Oregon Citizens’ Utility Board
610 SW Broadway, Ste 400
Portland, OR 97205
dockets@oregoncub.org

Michael Goetz

Oregon Citizens’ Utility Board
610 SW Broadway, Ste 400
Portland, OR 97205
mike@oregoncub.org

Marianne Gardner

Public Utility Commission of
Oregon

PO Box 1088

Salem, OR 97308
Marianne.gardner@state.or.us

Robert Jenks

Oregon Citizens’ Utility Board
610 SW Broadway, Ste 400
Portland, OR 97205
bob@oregoncub.org

Lisa Rackner

McDowell Rackner & Gibson PC
419 SW 11" Ave., Suite 400
Portland, OR 97205
dockets@mrg-law.com

Stephanie Andrus

Department of Justice, Business
Activities Section

1162 Court St. NE

Salem, OR 97301
Stephanie.andrus@state.or.us

Edward Finklea

Alliance Of Western Energy
Consumers

545 Grandview Dr.
Ashland, OR 97520
efinklea@awec.solutions

Bryan Conway

Public Utility Commission of
Oregon

PO Box 1088

Salem, OR 97308
bryan.conway@state.or.us

Chad M. Stokes

Cable Huston LLP

1455 SW Broadway, Suite 1500
Portland, OR 97201
cstokes@cablehuston.com

DATED December 30, 2019, Portland, OR.

/sl Erica Lee-Pella

Erica Lee-Pella

Rates & Regulatory Affairs

NW NATURAL

503-226-4211, extension 3589
erica.lee-pella@nwnatural.com
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Direct Testimony of David H. Anderson
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l. INTRODUCTION AND SUMMARY

Please state your name and position with Northwest Natural Gas Company
(“NW Natural” or “the Company”).
My name is David H. Anderson. | am the President and Chief Executive Officer
of NW Natural.
Please summarize your educational background and business experience.
| received my Bachelor's degree in Accounting from Texas Tech University. | am
a Certified Public Accountant (retired). | have spent over 30 years in the energy
and utility industries. 1 joined NW Natural in 2004, and became Chief Executive
Officer in 2016. Prior to being CEO, | held positions including President and
Chief Operating Officer, Executive Vice President and Chief Operating Officer,
Executive Vice President of Operations and Regulation, and Senior Vice
President and Chief Financial Officer. Prior to joining NW Natural, | worked for
TXU Corporation (formerly Texas Utilities Corporation) for 17 years, where | held
various management and executive positions including Vice President of Investor
Relations and Shareholder Services, Senior Vice President and Chief Accounting
Officer for the parent company, and Senior Vice President and CFO of TXU’s gas
distribution company — TXU Gas. Prior to TXU, | spent five years in public
accounting.

| also serve on the board of directors of the American Gas Association
(“AGA”), American Gas Foundation, and the Portland State University
Foundation. | am currently Second Vice Chair of AGA, co-chairperson of the

AGA’s Carbon Policy Task Force, chairman of the AGA’s Audit Committee, and a

1 - DIRECT TESTIMONY OF DAVID H. ANDERSON
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member of AGA’s Finance Committee and Safety, Resilience/Reliability and

Security Task Force, and a board trustee of the American Gas Foundation.

Additionally, | serve as a director of the Oregon Business Council, and | currently

serve on Governor Kate Brown’s Global Warming Commission.

Please summarize your testimony.

In my testimony I:

e Describe NW Natural’s overall operating environment, as well as the
Company’s current efforts and goals; and

e Provide a high-level overview of the Company’s application for a general rate
revision.

. NW NATURAL’S OVERALL OPERATING ENVIRONMENT,

CURRENT EFFORTS, AND GOALS

Please describe the business of Northwest Natural.

NW Natural — the third oldest locally owned company in Oregon - has provided
gas service in the Pacific Northwest for 161 years. Currently, NW Natural
provides natural gas service as a local distribution company operating in Oregon
and Southwest Washington. In the State of Oregon, we provide service in 126
cities in 15 different counties. Our employee base of nearly 1,200 serve over 2
million people in Oregon, with approximately 668 thousand customer accounts,
which represents approximately 89 percent of our total gas system customer

base.
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As Chief Executive Officer, can you please describe NW Natural’s goals as
a company?
Our absolute priority is to provide safe, reliable and cost effective gas service to
our customers. To effectively provide this service, we must maintain more than
14,000 miles of transmission and distribution pipelines, over 20 billion cubic feet
of natural gas storage, strong customer satisfaction, reasonable rates for
customers, and financial strength. We also must remain true to our core values
that guide us: Safety, Integrity, Environmental Stewardship, Service Ethic, and
Caring.
Can you discuss some of the ways NW Natural has exemplified its core
value of Safety?
Yes. Safety is part of our culture at NW Natural. Our highest priority is to deliver
our product safely and reliably to our customers. We have one of the most
modern and safest systems in the country, in large part due to the proactive work
of our system integrity team that has replaced all of the bare steel and cast iron
piping throughout our distribution system. This was accomplished with the
support of the Public Utility Commission of Oregon (“Commission”) and our
stakeholders by supporting a ratemaking mechanism, known as our System
Integrity Program, which allowed us to track safety related capital projects into
rates on an annual basis.

Additionally, we have been, and will continue, securing our infrastructure
to increase the resiliency of our system in the event of a major seismic event.

These efforts are in concert with Governor Kate Brown’s Task Force on

3 — DIRECT TESTIMONY OF DAVID H. ANDERSON
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Resilience Plan Implementation, which is recommending that regulated energy
providers conduct seismic assessments of regulated operations. We are
currently performing a comprehensive seismic assessment of our transmission
and high pressure distribution system. This assessment will be used to identify,
plan and prioritize projects to address seismic resiliency. Joe Karney, our Senior
Director of Engineering and Chief Engineer, describes these efforts more in his
Direct Testimony.

We are also addressing seismic resiliency at our facilities, including our
headquarters facility and regional field service locations. Several of our facilities
were constructed prior to the established seismic standards that are in place
today, and are currently not equipped to be operational after a seismic event.
We have assessed our facilities and determined whether each facility can be
retrofitted to withstand a seismic event or if a relocation to a new facility is
necessary to better serve our customers and reduce operational risk. As will be
discussed more in the Direct Testimony of Wayne Pipes, our Director of
Facilities, Security and Emergency Management, our current headquarters
facility, which serves as our operations center, was not designed to withstand a
large seismic event. It is essential that we can continue to operate our key
operational functions out of our operational headquarters, such as the resource
management center, gas control center, emergency dispatch customer call
center, operations and engineering in the immediate hours, days, and weeks
following a major event. With our existing lease expiring in 2020, we made

seismic resiliency a top priority when evaluating whether to extend our lease or
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find a new location. We ultimately decided that we needed to find a new location,
which will be occupiable and fully operational after an earthquake, to put NW
Natural in the best position to be able to provide critical service in the event of an
emergency.

With respect to NW Natural’s core value of Environmental Stewardship,
how does NW Natural view its role on issues related to climate change?
Our goal is to continue to be a national leader in the natural gas industry when it
comes to combatting climate change. We believe that there is a climate
imperative, and that we must play an important role in reducing greenhouse gas
emission. We recognize that our operations contribute to the overall greenhouse
gas emissions in Oregon, but it’s critical to understand our actual impact when
we consider how to achieve the emission reduction goals in Oregon and the
Pacific Northwest. The chart below shows that of all the emissions in Oregon,
NW Natural’s delivery of natural gas to our sales customers is about 5 percent of
the overall greenhouse gas emissions in the State. To put that 5 percent in
perspective, NW Natural serves 70 percent of the space heating needs in our
service territory, and, on the coldest days of the year, our residential space and
water heating customers are getting 90 percent of their home’s energy needs
met by our system.

I

I

I
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While our customers’ use of natural gas represents a modest percentage of the
overall emissions in Oregon relative to the vast amount of energy we deliver, we
know we can do even better — which is why we have launched our “Less We
Can” low carbon pathway initiative.

Q. What are your current plans to drive down greenhouse gas emissions?
Under our “Less We Can” initiative, we have established a goal to create carbon
savings equivalent to 30 percent of the Company’s 2015 emissions by 2035
utilizing our system - one of the tightest pipeline distribution networks in the

country - in new and innovative ways.*

1 More information about this initiative be found at http://www.lesswecan.com.
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Our low carbon pathway focuses on driving down emissions in three main
categories. First, we want to lower the carbon intensity of our supply by using
carbon intensity as a criteria in our supply purchases, and by heating homes and
businesses with renewable natural gas (“RNG”) and renewable hydrogen.
Second, we want to continue to drive down emissions by working with our
customers to lower use through energy efficiency, new technologies and demand
response measures. Third, we want to work with fleet owners to convert heavy-
duty, return-to-base vehicles to compressed natural gas, renewable natural gas
or hydrogen.

Additionally, we have worked with the City of Portland’s Columbia
Boulevard Wastewater Treatment Plant to build out the service pipelines needed
to support the City’s RNG Project at the facility, which is the City of Portland’s
single largest climate action project to date. The City of Portland is
accomplishing this by investing in conditioning equipment that cleans the
methane biogas produced at the wastewater treatment plant to meet pipeline
guality RNG specifications. The City is also utilizing our high pressure gas
service to fuel their fleet with RNG, displacing diesel pollution. This marks the
first time an RNG facility will be interconnected with our distribution system.

How does the new law, known as Senate Bill 98, fit into the Company’s
carbon savings goals?

Senate Bill 98 (SB 98) is the most meaningful and aggressive law that has been
passed, nationwide, aimed at reducing carbon emissions on the gas network,

and it fits squarely within our low carbon pathway. Prior to the enactment of this
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law, there was a barrier for us to acquire RNG because it is currently more costly
than conventional natural gas. With SB 98, Governor Kate Brown and the
Oregon legislature recognized that RNG is an important resource to transition our
State to a clean energy future because it provides similar climate benefits to wind
and solar energy. This new law provides the policy framework to enable NW
Natural to begin procuring this renewable energy source for our customers.
Beginning in 2020, the law sets percentage targets for NW Natural to deliver
RNG to our customers - with the goal of reaching 30 percent RNG flowing
through our system by 2050. We believe that under this new law, we will have
the smallest carbon footprint of any local distribution company in the country.
Recently, there have been proposals by municipalities to ban new hook-
ups for natural gas as a way for municipalities to reduce greenhouse gas
emissions. What is your reaction to these efforts?
First and foremost, our customers enjoy the benefits that natural gas provides.
Whether it's used for cooking in restaurants or heating homes, natural gas is a
fuel of choice that our customers want. It is also an affordable energy option,
and we anticipate that prices for natural gas will remain low for years to come.
Second, at a time when there are resource adequacy concerns in the
Pacific Northwest, the direct end-use of natural gas that we provide relieves
some of the strain on the electric grid. Additionally, during extreme weather,
wildfires, or other events that can cause power outages, natural gas equipment
can continue to operate, and natural gas generators and fuel cells offer additional

resiliency benefits during times of emergency.
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Third, if the purpose of these proposed bans is to reduce natural gas use,
they are not effective measures. For the last two years we have studied these
issues, and the simple answer is this: even in homes that are subject to natural
gas bans, natural gas will still be used to power those homes.

How will natural gas be used in a home if a municipality bans natural gas
hook-ups to homes?

If a municipality takes away people’s choice to use natural gas in their end-use
appliances, such as furnaces and water heaters, then we must examine what
fuel source will be generating the electricity to power those appliances. In
Oregon, approximately 50 percent of the electricity is generated using coal and
natural gas. Therefore, if we are not using natural gas directly in our homes and
businesses, we will be using it indirectly and in greater quantities through
electricity generated by our power plants.

Can you describe NW Natural’s efforts to understand these issues?

Yes. NW Natural hired Energy and Environmental Economics (“E3”) to conduct
an economy-wide deep decarbonization study for Oregon and Washington,
based on E3’s experience pioneering this type of work in California and
throughout the U.S. We asked E3 to build on its deep decarbonization work by
specifically looking at serving space heating in a deeply decarbonized economy,
i.e. 80 percent carbon reductions by 2050. To look into this issue, E3 hired a
building scientist to analyze how high efficiency and cold climate heat pumps
perform in cold weather and at peak, comparing that performance against a

furnace and gas heat pump, and exploring the possibilities of demand response.
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The results of the study shared many of the commonalities of E3’s other
deep decarbonization studies. Even in scenarios where E3 assumed
electrification of space heating, getting to the goal of 80 percent carbon reduction
by 2050 will take aggressive energy efficiency, a massive ramp up of renewables
on the electric system, electrification of passenger vehicles, rapid biofuels
development, and the strategic use of natural gas.

The question raised in all of these studies is not whether natural gas will
be used in 2050, but rather, how natural gas will be used. It is important to
remember that the natural gas system in place in the Pacific Northwest delivers
more energy than the region’s entire hydroelectric system. Thus, when the cost
of decarbonizing is factored into the equation, E3’s study showed that using the
gas system that is already in place with a blend of 25 percent RNG can get us to
a decarbonized economy more affordably, reliably and with less risk, and that
analysis included continued projections of growth in direct use gas customers out
to 2050. This is because we can leverage the billions of dollars already invested
in the gas system, including our seasonal storage capabilities at facilities like our
underground storage facility at Mist, as opposed to building out new natural gas
power plants or large scale battery storage, which currently does not have
technical feasibility to meet the storage needs of the Pacific Northwest’s long,
cold winters.

How are you reaching out to communities in Oregon to explain this?
It's currently one of the top priorities at our Company. We are engaging our

customers, policy makers and stakeholders at all levels and all corners of our
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service territory to make sure they understand the actual emissions related to
natural gas, how important the existing gas infrastructure is to our energy
economy, and the future of the gas system that includes renewable natural gas
that will drive down emissions even lower. We believe we share many of the
same climate goals as our stakeholders, but we also want to make sure that any
solutions developed actually drive down overall emissions, and that we do itin a
way that protects our customers from unnecessary and extreme rate increases,
as well as maintains diversification and reliability in the energy system
particularly during peak events.
Can you describe NW Natural’s core values of Integrity, Service Ethic and
Caring?
Yes. Integrity means being honest and ethical in everything we do, and being
true to our word. Service ethic underlies our commitment to reliable and efficient
operations as well as a desire to help others solve problems. Caring is reflected
in the importance of valuing diversity, community involvement, and employee
volunteerism. All of these values guide us to thoughtfully and ethically engage
with our customers, employees and the communities we call home. We want to
be connected with our customers and responsive to their needs and their
expectations of a modern utility--as we often say: "We grew up here".

Every day | am proud of the way our employees are devoted to serving
our customers. This ethic is instilled in all of our employees, and we are always
appreciative of our customers when our efforts to provide excellent service are

recognized. As an example, for the 7th year in a row, NW Natural has received
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the highest score for large utilities in the West in the 2019 J.D. Power Gas Utility
Residential Customer Satisfaction Study, and this year we ranked first in the
country. Now in its 18" year, the study independently measures residential
customer satisfaction with natural gas utilities across six factors: safety and
reliability, billing and payment, price, corporate citizenship, communications and
customer service. 2019 was the 10" time in 13 years that the Company has
ranked first in the West and top five in the country.

We are also thankful to our customers for continuing to support our Gas
Assistance Program. This program, funded by our customers and our
shareholders, helps low-income families and seniors in the Pacific Northwest pay
their heating bills during the cold winter months. In 2019, the Gas Assistance
Program contributed over $143 thousand to our customers that needed
additional help with their bills.

1. NW NATURAL'’S APPLICATION FOR GENERAL RATE REVISION

Can you please summarize the Company’s requested rate increase?

NW Natural is seeking to increase revenues from base rates by $71.4 million.
The rate increase requested in our application would result in approximately an
11.5 percent increase to revenues collected from customers’ base rates. The
Direct Testimony of Kyle Walker, NW Natural's Manager of Rates, also
demonstrates that without the requested increase in base rates, NW Natural’s
gas distribution utility would expect to earn a return of only 3.11 percent in the

test year. The Company, therefore, needs to increase its rates in order to
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maintain an ability to earn a reasonable return that will allow it to attract the
capital that is required to run its utility system for the benefit of its customers.
What are the factors that are causing the Company to request this increase
to base rates?

The main factor is that we have continued to make substantial investments in the
safety and reliability of our distribution system. By November of 2020, we will
have completed several system reinforcement projects that are designed to
ensure that our distribution system has adequate pressure to supply our
customers with the energy they need through cold winters when demand for
natural gas increases. Specifically, we have reinforcement projects in Sandy,
Salem, Hood River, Oregon City, and Happy Valley that are necessary to
continue to provide reliable service to our customers. Each of these projects has
been thoughtfully planned and discussed in our integrated resource planning
process.

Additionally, as contemplated in our 2016 integrated resource plan, we will
be replacing the large dehydration system at our Mist underground storage
facility in 2020. The dehydrator at Mist originally went into service in 1998. Over
the last few years, we have studied the operations of the dehydrator, which
removes liquids from the natural gas we withdraw from Mist so that the gas is
safe to put on our distribution system. Those studies have concluded that the
dehydrator is reaching its end of life, and that we must replace it to support the
operations at Mist. Without this replacement, Mist cannot operate as needed

under the winter conditions when we need it the most. Without our operations at
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Mist, we cannot meet the needs of our customers during cold weather events.
Simply put, Mist is a critical resource on our distribution system. Mr. Karney will
describe these projects in greater detail in his testimony, NW Natural/400,
Karney.

Are there other reasons why Mist is important to providing reliable service
to your customers?

Yes. Last year’s disruption on the upstream pipeline system in Canada
highlights why Mist is so important to our distribution system and the energy
needs of our region. This is because there is only one major interstate pipeline
that delivers natural gas into our service territory, and the bulk of that gas is fed
from a single pipeline in Canada. In 2018, there was an incident that caused the
pipeline in Canada to rupture, which greatly reduced supplies flowing into our
region. On the days following that rupture, Mist provided the resiliency needed to
sustain service to our customers.

This year we also began operations at North Mist. While the North Mist
facility is not in our customers’ rates, the underground storage facility (adjacent to
our Mist storage facility) is providing important benefits to many of our customers
that receive electric service from Portland General Electric Company (“PGE”).
The North Mist facility provides no-notice gas storage service to PGE’s Port
Westward natural gas generating plants. This service provides PGE more
flexibility to support their growing renewable energy portfolio when variable
sources of energy are not available, and it shows the importance of a diversified

and balanced energy system in our region.
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Are there other factors that led the Company to file a rate case?

Yes, as mentioned above, we will be moving to a new operations center in early
2020. As a company, we have been planning and preparing for this move since
2014, when we embarked on a multi-year, multi-phased process to thoughtfully
consider options for renewing our existing lease or selecting a new location.
After reviewing several alternatives, we ultimately decided that moving to our
new location at 250 Taylor Street in downtown Portland was the best long-term
solution to meet the needs of our Company and customers. In addition to the
operational needs of the Company, the new facility will meet our selection criteria
for seismic resiliency, safety and security, proximity to transit, and parking for
employee and company vehicles. As a result, we took advantage of low interest
rates and our strong financial position and entered into a 20-year lease for the
10-floor office space in downtown Portland. While the move to the new location
will cause rates to increase slightly, the new location was the least-cost, least-risk
option, and our deliberate process and thoughtful management of the project is
resulting in an on-time and on-budget move.

Can you please comment on the considerations NW Natural undertook
before filing this general rate revision?

As described above, NW Natural is committed to customer satisfaction, and
providing safe and reliable natural gas service at reasonable rates for customers.
Natural gas is a reliable and affordable energy resource in our region that will be
critical in meeting the Pacific Northwest’s energy needs for decades to come. To

continue to provide this service, we must invest in our infrastructure, attract and
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retain a talented workforce, and be responsive to our customers’ expectations
and preferences for seamless web-based interactions with our Company.

We do not take lightly the prospect of a general rate case. These cases
can cause customers concern, and any significant increase in overall rates can
present a financial hardship for some of our customers. Rate cases also cause
strain on the utility’s and our stakeholders’ resources and personnel. Finally, not
all households and businesses have natural gas service, and they have other
options for serving their energy needs. This means that, even as a regulated
utility, we compete for business with other energy providers, and therefore are
always motivated to keep natural gas rates as low as possible while still being
able to provide excellent customer service, exceed safety standards, and
maintain financial integrity as a Company. With all of that carefully considered,
we decided that NW Natural would file this application with the Commission
seeking to revise its rates to recognize an increased revenue requirement.

Can you comment on customers’ bills over the past several years, and how
this rate case may affect them?

Over the last decade, customer bills have consistently remained lower than what
their bills were over 15 years ago. This is mainly driven by the costs of natural
gas declining during this period, with the exception of a minor increase last year
caused by an anomalous event on a Canadian pipeline that disrupted the natural
gas market. Even taking into account the anomaly last year, and our rate case in
2018, average customer bills are still lower than they were prior to 2008, and we

expect that the costs of natural gas will decrease next year and remain a low cost
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commodity for years to come. The chart below shows overall billing rates for the
average residential customer since 2007. Over this period, customers have been

able to take gas service at rates that have dramatically fallen.

NW Natural Oregon Average Residential Bill

*Estimate based on
581.22 rate casefiling

$80.00

$70.00

$61.54 56186

$60.79 $60.25

$60.00

§52.57 552.88
§51.47

$50.00

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021*

The chart is not the rationale for raising rates in this application, but | point this
out because it provides relevant context when evaluating the impact on

customers of this request.

Q. Can you briefly describe the testimony provided by other witnesses in this
case?
A. Ten other witnesses describe the various components of cost that demonstrate

the need for the requested rate increase.
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Brody Wilson, Vice President, Treasurer, Chief Accounting Officer and
Controller, provides testimony about the Company’s cost of capital. His
testimony provides information about the Company’s cost of debt during the Test
Year. Mr. Wilson’s testimony also explains that the Company continues to
adhere to its policy of balancing long-term debt and shareholder equity financing
by targeting a 50/50 capital structure.

Dr. Bente Villadsen, Principal of the Brattle Group, an outside expert on
utility finance and required rates of return for regulated companies, provides
testimony about the Company’s cost of equity, or in other words, the return that
investors in NW Natural should reasonably expect to have the opportunity to
earn. Dr. Villadsen’s testimony provides an analysis of NW Natural’s cost of
equity, and a range of return on equity that NW Natural should be given the
opportunity to earn in order to attract capital. Her testimony supports the
Company’s request for approval to include a 10.0 percent return on equity in the
revenue requirement authorized in this proceeding (the mid-point of the range
that Dr. Villadsen has determined is reasonable for NW Natural’s investors).

| also note that Dr. Villadsen provides additional testimony on the topic of
the risk presented to the local distribution company industry, and NW Natural
specifically, by climate change policies. Dr. Villadsen has not included these risks
in her calculation of her proposed ROE, but | raise these risks because | believe
it is important for the Commission and our stakeholders to understand the
changing business environment within which NW Natural operates. As |

mentioned above, we have made significant investments on behalf of our
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customers in our distribution system that provides more energy than any other
utility in Oregon, and we should leverage this system to meet our region’s climate
goals. However, we face increasing pressure to innovate and evolve as a
Company as policy decisions around climate change are increasingly
interconnected with the energy industry, and the natural gas industry, specifically.

Joe Karney, Senior Director of Engineering and Chief Engineer, provides
testimony about some of the major improvements to our distribution system and
storage facility that the Company has undertaken in order to keep our system
safe, reliable, and economical.

Wayne Pipes, Director of Facilities, Security and Emergency
Management, describes the Company’s decision-making process and move to its
new seismically resilient operations center, and discusses three other facilities
projects that will be completed soon. Additionally, Mr. Pipes describes the
Company’s physical security staffing and explains the Company’s need to hire
additional security resources.

Jim Downing, Vice President and Chief Information Officer, describes the
Company’s recent Information Technology & Services (“IT&S”) initiatives,
including the Company’s new digital portal project, which is a newly redesigned
website and customer portal that will provide our customers with enhanced
accessibility to their customer information and a platform for mobile users. Mr.
Downing will also describe an upcoming project we call our “Horizon” Project.
This will be a comprehensive refresh of major IT&S systems like SAP and our

Customer Information System that are both reaching end of life. While we are
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not seeking cost recovery in this case for the Horizon Project, we want to provide
visibility into upcoming projects that will be major initiatives for our Company.

Melinda Rogers, Vice President and Chief Human Resources and
Diversity Officer, provides testimony on our labor costs, and describes the
Company’s practices related to compensation, which ensure that all employees
receive compensation at market-median rates. Additionally, Ms. Rogers
describes our overall employee count and explains why we have needed to
increase our employee count over the last two years. Ms. Rogers sets forth the
Company’s request to include these costs in the Company’s revenue
requirement.

Cory Beck, Senior Manager of External Communications and User
Experience, provides testimony about the Company’s communications to
customers on matters of safety, as well as communicating information to
customers about the nature of the services offered to them by the Company, and
opportunities to conserve and be educated about the products that they purchase
from us.

Tobin Davilla, Manager of Budget and Financial Analysis, provides
testimony about the operations and maintenance expense levels that the
Company has been incurring and expects to incur in the test year, as well as
overall capital spending, for which it requests recovery in this application. In
particular, Mr. Davilla describes the capital investments that we will make in the
test year and explains why there is a high level of certainty that these

investments will be used and useful during the test year.
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Kyle Walker, Manager of Rates, provides the calculation of the
Company’s revenue requirement, which represents the annual dollars needed to
recover prudently incurred costs of operating the utility business.

Robert Wyman, Rates & Regulatory Analyst, provides the Company’s
use-per-customer forecast, long-run incremental cost study, and proposed
spread across rates of the revenue requirement increase requested.

As described by these witnesses in greater detail, NW Natural is
requesting to revise the rates we charge to reflect increasing costs, and
continued investment in our distribution system. While we recognize that rate
increases can be difficult for our customers, the recovery of the critical
investments in our system will ultimately benefit our customers because it
supports NW Natural’s ability to operate a financially sound natural gas utility that
will continue to provide safe and reliable service.

Does this conclude your testimony?

Yes it does.
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l. INTRODUCTION AND SUMMARY

Please state your name and position with Northwest Natural Gas Company
(“NW Natural” or “the Company”).
My name is Brody J. Wilson. My current position is Vice President, Treasurer,
Chief Accounting Officer, and Controller at NW Natural.
Please state your experience and educational background.
| received a Bachelor of Arts in Accounting from George Fox University in 2001.
From 2001 through 2012, | worked at PricewaterhouseCoopers, LLP, in the
Power and Utilities Assurance practice. | joined NW Natural in 2012 as
Accounting Director. In 2013, | was appointed as Controller and Chief
Accounting Officer of NW Natural and its subsidiaries. In 2016, | also became
Treasurer.
Please summarize your testimony.
In my testimony | discuss the Company’s appropriate capital structure and overall
rate of return, the cost of long-term debt, and the Company’s credit ratings. More
specifically, I
e Explain NW Natural’s financing strategy, now that NW Natural is under
the holding company structure of Northwest Natural Holding Company
(“NW Natural Holdings”);
e Discuss the Company’s current credit ratings and why it is important

for the Company to maintain its current credit ratings;
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e Present NW Natural’'s request for a capital structure of 50 percent
common equity and 50 percent long-term debt, with an overall rate of
return (“ROR”) on rate base of 7.298 percent;

e Explain how | determined that the proposed capital structure is
appropriate;

e Describe NW Natural’s plan to maintain its proposed ratios of equity
and debt; and

e Explain how I calculated the cost of debt for the Test Year (November
1, 2020 — October 31, 2021).

Il. FINANCING STRATEGY

Please describe the Company’s financing strategy.

The Company’s financing strategy is to maintain a capital structure to support our
strong credit ratings, which provides us optimal access to capital markets. We
work to manage interest rate risk and secure low cost capital to fund utility growth
and operations. To do this, we focus on maintaining a strong balance sheet,
focused on financing short-term obligations with short-term debt including
commercial paper and financing our ongoing long-term assets of the Company
through a balance of long-term debt and equity financings.

What is the Company’s strategy for funding these ongoing capital
expenditures?

To fund these ongoing capital expenditures, the Company seeks to maintain a

strong capital structure and solid investment grade credit ratings. The Company
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targets a capital structure consisting of 50 percent equity and 50 percent long-
term debt. The Company will use short-term debt primarily to fund seasonal
working capital needs or as a temporary funding tool for capital as the Company
generally tries to limit the number of times it seeks to access the capital markets
for long-term debt to minimize the overall costs. Achieving the target capital
structure and maintaining sufficient liquidity are necessary to maintain attractive
credit ratings and to have access to capital markets at reasonable rates. Over
the last three years, the Company has averaged an equity ratio (excluding short-
term debt) of 49.82 percent.t

Has the formation of NW Natural Holdings changed NW Natural’s financing
strategy?

The overall financing strategy has not changed. As discussed above, NW
Natural targets a 50/50 capital structure, and when the Company needs equity to
maintain that capital structure, it will request equity infusions from NW Natural
Holdings. Further, Order No. 17-526 in docket UM 1804 (NW Natural’s approval
to reorganize to form a holding company), requires the Company to maintain a
capital structure of no lower than 44 percent equity levels or face restrictions on
its ability to issue dividends to NW Natural Holdings (among other conditions
placed upon NW Natural). Additionally, NW Natural Holdings maintains similar
credit metric goals as did NW Natural. To the extent needed, NW Natural

Holdings uses the public equity markets to raise equity that is needed for NW

1 Average of the 13 mo. AMA for September 30, 2019, 2018 and 2017.
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Natural. NW Natural Holdings has no intention to increase leverage by
borrowing to fund equity requirements of the Company.

Do the equity markets view NW Natural Holdings different from NW
Natural?

No. Equity markets realize that the Company earns nearly all of NW Natural
Holdings’ total annual earnings and that the Company is the primary driver of all
critical financial and credit metrics of NW Natural Holdings. It is also clear from
investor presentations that the primary consideration given is to the growth and
development of NW Natural Gas Company and its overall contribution to NW
Natural Holdings.

Il. CREDIT RATINGS

What are NW Natural’s current debt ratings?
The table below and NW Natural/201, Wilson show the Company’s current
ratings for each type of debt security from Moody’s Investor Service (“Moody’s”)

and Standard and Poor’s Ratings (“S&P”).

Moody’s S&P
Corporate Baal A+
Secured A2 AA-
Commercial Paper P-2 A-1
Outlook Stable Stable

How does NW Natural’s debt rating benefit customers?
The Company’s interest expense, and to a large extent the Company’s access to
capital during turbulent market conditions, depends upon the debt ratings. As

described further in my testimony below, the Company was downgraded by
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Moody’s on May 17, 2019. Moody’s updated credit report following the
downgrade is included in NW Natural/201, Wilson/1-10. The Company’s
downgrade could have a direct impact to interest expense, which may increase
future issuances. Also, lower credit ratings have a direct impact on financial
terms the Company is able to negotiate from suppliers, and may limit access to
capital markets. In summary, credit ratings affect our cost of debt and
subsequently our cost of capital and customer rates.

Please explain the implications of the credit ratings in terms of NW
Natural’s ability to access capital markets.

Generally speaking, companies with higher credit ratings will have greater
access to investors at lower yields, given the lower risk profile of such
companies. Lower-rated companies may find it difficult to access capital, or
potentially pay significantly more, especially in challenging capital market
conditions. The capital market environment changes as macro business cycles
move up and down, which creates tighter and looser access to capital. In order
to ensure that the Company continues to have favorable pricing or, at times,
access to capital markets during all market environments, it is imperative that the
Company increase, or at least retain, its A2 secured credit rating.

Are there other important factors that the rating agencies review in
determining NW Natural’s ratings?

Yes. Moody’s and S&P’s rate the Company’s debt based on their independent

review of the Company’s financial condition and credit metrics. Independent
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credit reviews consist of qualitative and quantitative metrics; for example, the
regulatory environment and cash flow metrics. Although each rating agency has

a slightly different methodology for analyzing credit risk, many of the key financial

ratios are the same, or at least comparable.

The tables below display Moody’s and S&P’s benchmarks and NW

Natural’s financial forecast, as a consolidated company, for the 2021 year-end

(YE) period.
Table 1 — Moody’s Benchmarks
NW Natural’s Sources and
Moody’s “A” 2021 YE Other
Ratio Benchmark Forecast Comment Comments
(FFO +
Pre-tax Interest)/Interest
Interest 4.5% to 6.0x 4.9x Within A" rating
Coverage band Based on
9 September 2019
Forecast
Total Debt/Book
Out of range for Capitalization
Debt O ENO o “A” rating but
Leverage 40%-50% 52.60% within the “Baa” Based on
rating September 2019
Forecast
Out of range for FFO/Debt
FFOto Debt | 19% to 27% 15.5% A’ rating but Based on
within the “Baa
. September 2019
rating
Forecast
CFO Pre-W/C
Dividends/Debt
Out of range for FEO-
Retained 0 o o “A” rating but ,
Cash Elow 15% to 23% 11.2% within the “Baa” Dividends/Debt
rating Based on
September 2019
Forecast
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Ratio

S&P “A”
Benchmark

NW Natural’s
2021 YE
Forecast

Comment

Sources and
Other
Comments

FFO/Debt

13% - 23%

14.80%

Within “A” rating
band

FFO/Adjusted
Debt

Based on
September
2019 Forecast

Debt/EBITDA (x)

3X — 4x

4.9x

Within “BBB” rating
band

Debt/EBITDA

Based on
September
2019 Forecast

CFO/Debt

12%-20%

14.70%

Within “A” rating
band

CFO/Debt

Based on
September
2019 Forecast

FFO = Funds From Operations
EBITDA = Earnings Before Interest, Taxes, Depreciation and Amortization
CFO = Cash Flow from Operations

Have any of NW Natural’s credit ratings changed since the Commission

issued its order in the Company’s 2017 rate case (UG 344)?

Yes, Moody’s made a change since the Company’s most recent rate case (UG

344), while S&P has made no changes. As noted above, Moody’s downgraded

the Company’s secured credit rating on May 17, 2019 from Al to A2. The

reason for the downgrade was due to financial performance more in line with

Baal peers. Moody’s current credit outlook for the Company is stable. The

latest rating agency credit reports can be found in NW Natural/201, Wilson.

Historical ratings for each rating agency can be found in NW Natural/202, Wilson.
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V. CAPITAL STRUCTURE AND RATE OF RETURN

What is NW Natural’s current Commission-authorized ratemaking capital
structure and overall ROR?

In the Company’s last general rate case (UG 344), the Commission adopted the
following capital structure, capital costs and overall ROR:

NW NATURAL'S CAPITAL STRUCTURE AND RATE OF RETURN
ORDER NO. 18-419

Component Ratio Cost HieE/ise
Cost
Long-term Debt 50% 5.233% [ 2.617%
Common Equity 50% 9.40% 4.70%
Total 100% 7.317%

What is NW Natural’s requested capital structure for ratemaking purposes
in this proceeding?

NW Natural is requesting a continued capital structure of 50 percent equity and
50 percent long-term debt, with an overall ROR on rate base of 7.298 percent,
based upon a 4.596 percent embedded cost of long-term debt and a 10.0
percent cost of equity. The following table presents the proposed capital
structure along with the calculation of the Company’s ROR for the Test Year:

REQUESTED CAPITAL STRUCTURE AND RATE OF RETURN

Component Ratio Cost W%%Z:[[Ed
Long-term Debt 50% 4.596% [ 2.298%
Common Equity 50% 10.0% 5.0%

Total 100% 7.298%
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Does NW Natural always maintain exactly a 50/50 capital structure?
No. Although NW Natural’s target capital structure has for a long time been, and
continues to be, 50/50, there is a natural fluctuation in this ratio on a temporary
basis over time. The fluctuation does not, however, represent a meaningful
departure from our targeted capital structure. For example, NW Natural
forecasts the Test Year to have an average equity ratio of almost exactly 50
percent (49.71 percent to be precise) but that number will fluctuate over and
under 50/50 throughout the year.
Why is maintaining a 50/50 capital structure at the utility important?
Maintaining a 50 percent utility common equity ratio is important for several
reasons. This equity ratio demonstrates the Company’s commitment to a strong
and stable balance sheet, which helps maintain the Company’s current credit
ratings. Strong investment grade credit ratings provide the Company with
financing flexibility and liquidity, thereby ensuring timely, efficient, and cost-
effective access to capital markets, which in turn helps to lower the cost of
capital. The cost of capital and capital structure directly impact the return for
debt service and common equity investors within the revenue requirement
calculation.

The converse is true, too. Generally, companies with higher debt ratios
are considered more risky. By maintaining a long-term debt ratio at 50 percent,
the Company is maintaining its risk profile in line with its historical risk profile and

with other peer group local distribution companies. If the Company were to
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increase its debt ratio beyond 50 percent, it is likely that the rating agencies
would view such an action negatively. In the event our ratings were further
downgraded, the Company could face more difficulty accessing capital markets
and higher costs of debt — potentially causing detriment to both our customers
and our shareholders.

How does NW Natural’s proposed utility capital structure compare with the
natural gas peer group?

The Company’s proposed capital structure has a slightly lower equity to capital
ratio than the average of our peer group identified by Dr. Bente Villadsen in the
Company’s Return on Equity Testimony (NW Natural/300, Villadsen). The
average equity to capital ratio of our peers is 51.3 percent.

V. COMMON EQUITY

How does NW Natural now access the equity market after formation of NW
Natural Holdings?

The Company is unable to access the equity markets directly. Therefore, all
equity needs for the Company are provided directly from NW Natural Holdings,
which has direct access to the public equity markets to raise equity as needed.
Did NW Natural Holdings infuse equity to NW Natural after NW Natural
Holdings’ public offering on June 7, 20197

Yes. NW Natural Holdings issued 1,437,500 shares of common stock, with total
net proceeds of $93.2 million. The timing and amount issued were based on the

Company’s financial forecasts for the purpose of maintaining our equity exposure
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within a target range. The total amount of equity from this offering was infused to
NW Natural and used for corporate purposes, primarily to fund NW Natural’s
ongoing utility construction program and for general corporate purposes.

What is NW Natural’s plan to maintain the target utility common equity ratio
over the next few years?

The Company’s plan includes taking a number of steps. In addition to the
expected increase in common equity due to retained earnings growth each year,
the Company intends to: (1) continue having NW Natural Holdings issue new
shares of common stock to investors through its ongoing Dividend Reinvestment

and Optional Cash Payment Plan; and (2) sell new common shares to investors

through public offerings, as needed. I
|
|
I

VI. LONG-TERM DEBT

How was the cost of long-term debt calculated for the Test Year?
Confidential NW Natural/203, Wilson presents the details of the Company’s long-
term debt outstanding ($904.7 million) and the corresponding weighted average
cost (4.596 percent) forecasted for the Test Year. The cost of long-term debt
includes existing debt and forecasted debt. The weighted average cost of long-
term debt was calculated by multiplying the debt outstanding, including future

projected debt issuances, by the average cost for each debt issue.
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Column “0” of confidential NW Natural/203, Wilson shows the annualized
expense of each individual issue in terms of an effective interest rate, which
represents the total cost of issue, including coupon rate, premiums or discounts,
underwriter's commissions, gains and losses on interest rate hedges, and other
expenses related to the issue such as legal fees and unamortized debt discounts
and early redemption premiums assigned to refunding issues. Unamortized debt
discounts and early redemption premiums from previously outstanding debt
issues are added to the new debt issuance because the Company was able to

achieve a lower annualized cost of debt due to net present value savings from

the early redemption.
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Vil.  CUSTOMERS HELD HARMLESS FROM REORGANIZATION

Please describe NW Natural’s obligation to hold customers harmless to
changes to the Company’s rate of return, common equity and long-term
debt caused by the Company’s reorganization to form a holding company.
Under Condition No. 6 of the stipulated conditions in Order No. 17-526 in docket
UM 1804 (NW Natural’s approval to reorganize to form a holding company), NW
Natural and NW Natural Holdings guaranteed that customers would be held
harmless from any adverse rate impacts caused by NW Natural’s rate of return,
common equity, and long-term debt becoming more costly after the restructuring
than they would be had NW Natural not reorganized. For seven years following
the reorganization, NW Natural bears the burden of demonstrating that any
increase in its cost of debt or cost of common equity for which rate recovery is
sought did not result from factors associated with either the reorganization or any
subsequent acquisition activity of NW Natural Holdings.

Has Condition 6 been triggered?

No. The rate of return and the cost of debt has gone down since our last rate
case in UG 344 and the proposed equity cost is at par with our recommended
equity percent in our last rate case proceeding.

Does this conclude your testimony?

Yes.
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INFRASTRUCTURE AND PROJECT FINANCE

CREDIT OPINION Northwest Natural Gas Company

24 May 2019
Update following downgrade to Baal

Update Summary

Northwest Natural Gas Company's (NW Natural, Baa1 stable) credit profile is supported by
1) its low business risk as a local gas distribution company (LDC), 2) a supportive regulatory
environment with a suite of cost recovery mechanisms and constructive stakeholder
relationships and 3) stabilizing financial metrics following the completion of the company's

RATINGS first general rate case in Oregon since 2012.

Northwest Natural Gas Company , i L . . . .

E——— F——— NW Natural's credit profile is constrained by weak financial metrics compared to most LDCs,

) gon,
United States including a ratio of cash flow from operations before changes in working capital to debt (CFO

Long Term Rating (P)Baat pre-WC to debt) expected between 16-17% over the next several years. The financial profile

o SDanlworctJrnrsec' e is further limited by a shareholder dividend policy that has driven a payout ratio average

Outlook Stable between 70-80% over the past five years, resulting in adjusted CFO pre-WC less dividends

to debt of around 14% over that time (15% through the last twelve months (LTM) ended 31

Please see the ratings section at the end of this report March 201 9)
for more information. The ratings and outlook shown
reflect information as of the publication date.

Exhibit 1
Historical CFO Pre-WC, Total Debt and CFO Pre-WC to Debt ($ MM)
‘== CFO Pre-W/C mw Total Debt ~——CFO Pre-W/C / Debt
Contacts $1400 250%
Ryan Wobbrock +1.212.553.7104 s1.200 i
VP-Sr Credit Officer 200%
ryan.wobbrock@moodys.com $1.000
Jillian Cardona +1.212.553.4351 5800 15.0%
Associate Analyst
jillian.cardona@moodys.com $500 100%
Michael G. Haggarty +1.212.553.7172 $400
Associate Managing Director 50%
michael.haggarty@moodys.com 5200
Jim Hempstead +1.212.553.4318 s 0.0%
Dec-15 Dec-16 Dec-17 Dec-18 LTM Mar-19

MD-Utilities

james.hempstead@moodys.com Source: Moody's Financial Metrics

CLIENT SERVICES

Americas 1-212-553-1653
Asia Pacific 852-3551-3077
Japan 81-3-5408-4100
EMEA 44-20-7772-5454

This document has been prepared for the use of David Aimone and is protected by law. It may not be copied, transferred or disseminated unless
authorized under a contract with Moody's or otherwise authorized in writing by Moody's.
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Credit strengths
» Low business risk local gas distribution company
» Supportive regulatory jurisdiction, including cost tracking mechanisms and a recent Oregon base rate increase to around $1.3 billion

» Good stakeholder relationships, which were evidenced in the constructive regulatory settlement of tax reform issues

Credit challenges
» Financial metrics historically trail those of peers
» Dividend payout ratio typically around 80% of earnings, but likely to decline

» Long-term risks associated with environmental remediation costs

Rating outlook
NW Natural's stable outlook reflects constructive regulatory decisions that will help maintain the company's financial profile, including
CFO pre-WC to debt between 16-17% on a sustained basis.

Factors that could lead to an upgrade
» Sustainable CFO pre-WC to debt in the 17.5% range
» A lower dividend payout ratio, resulting in CFO pre-WC less dividends to debt consistently above 14%

» Enhanced cost recovery features

Factors that could lead to a downgrade
» Less supportive regulatory outcomes with the OPUC

» CFO pre-WC to debt sustained below 14%

Key indicators

Exhibit 2
Northwest Natural Gas Company [1]

Dec-15 Dec-16 Dec-17 Dec-18 LTM Mar-19
CFO Pre-W/C + Interest / Interest 4.5x 5.6x 4.8x 5.1x 5.4x
CFO Pre-W/C / Debt 16.0% 21.2% 16.7% 16.1% 18.6%
CFO Pre-W/C — Dividends / Debt 11.6% 16.2% 11.9% 12.9% 15.2%
Debt / Capitalization 46.2% 42.1% 52.3% 54.9% 51.8%

[1] All ratios are based on ‘Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.
Source: Moody's Financial Metrics

Profile

Northwest Natural Gas Company (NW Natural, Baa1 stable) is a natural gas local distribution company (LDC), serving over 750,000
customers in Oregon (about 90% of utility margins) and Washington (about 10% of utility margins). NW Natural is regulated by the
Oregon Public Utility Commission (OPUC) and the Washington Utilities and Transportation Commission (WUTC).

This publication does not announce a credit rating action. For any credit ratings referenced in this publication, please see the ratings tab on the issuer/entity page on
www.moodys.com for the most updated credit rating action information and rating history.

_____________________________________________________________________________________________________________________________________________________|
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As of 1 October 2018, Northwest Natural Holding Company was formed, which now has direct ownership of NW Natural and the
non-utility activities that were previously consolidated up to the LDC. Exhibit 3 provides an illustrative chart of the new organizational
structure.

Exhibit 3
NW Natural simplified organizational chart

Northwest Natural Holding Company

NNG Financial Northwest Natural Gas

. NW Natural Energy, LLC NW Natural Water Company, LLC
Corporation Company (Baal, STA) =l —
NW Natural NW Natural NW Natural
Northwest Energy NW Natural Gas Water of
Corporation Storage, LLC Water of Washington, LI
B e Oregon, LLC gton, 1daho, LLC
LLC
| |

| Vall
NWN Gas Gill Ranch Storage, 22 n:l:l):te? ey Cascadia Falls Water
Reserves LLC LLC Water, LLC Company

Company

Source: NW Natural

Detailed credit considerations

Low business risk profile with constructive regulatory and stakeholder relationships

NW Natural's low business risk profile is supported by gas distribution operations that receive supportive regulatory treatment from
the Oregon Public Utility Commission (OPUC) and Washington Utilities and Transportation Commission (WUTC), which allows for
several cost recovery mechanisms that help provide stability and predictability of the company's cash flow.

Oregon

The most important cost recovery mechanisms include: NW Natural's use of forward test years for capital expenditures; weather
adjusted rate mechanism (WARM); conservation tariff (i.e., revenue decoupling); purchased gas adjustment (PGA); utility gas
reserve investments included in rate base; and a Site Remediation and Recovery Mechanism (SRRM), primarily for the recovery of
manufactured gas plant environmental expenditures. These various cost recovery mechanisms help support recovery of the most
significant costs that NW Natural faces.

Moreover, its October 2018 general rate case order provided NW Natural with an annual revenue increase of about $25 million per
year, froze the company’s pension balancing account and raised the amount of annual pension expense recovery by over $8 million.
The rates were set on a rate base of round $1,186 million, up from around $886 million established during the 2012 general rate case
order. The approved ROE was 9.4% (down from 9.5% from the 2012 decision) on a 50/50 debt/equity capital structure.

In March 2019, the OPUC approved another settlement that gave NW Natural incremental recovery of pension regulatory assets, while
also netting some regulatory assets against TCJA-generated liabilities that would have otherwise been cash outflows to customers.
While the negotiated settlement also included a $10.5 million pension asset write-off, we estimate that the net cash flow contribution
to NW Natural will be over $20 million of incremental cash flow per year.

Washington
On 24 May 2019, the company filed a form 8k with the SEC describing two settlements that the company filed with the WUTC.
The first is an all-parties rate settlement for general rates and the second settlement is specifically related to the potential for the

_____________________________________________________________________________________________________________________________________________________|
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company's adoption of revenue decoupling. If approved, the first settlement would allow NW Natural a $5 million annual rate increase
based on a 49% equity layer, 9.4% allowed ROE on a total of nearly $174 million rate base. It also addressed customer benefits
associated with tax reform and NW Natural's ability to recover environmental remediation costs. The second settlement could provide
for revenue decoupling, but a revised procedural schedule has been established for the remainder of the rate case, and Public Counsel
will have an opportunity to challenge the settlement.

We view the first settlement as credit supportive to NW Natural's financial profile and the addition of decoupling would further
enhance NW Natural's cost recovery in Washington.

Financial metrics lag industry peers

The combination of the October 2018 and March 2019 regulatory outcomes will help the company to generate over $200 million of
cash flow per annum. These supportive regulatory approvals will help NW Natural to maintain a stable financial profile, despite the
headwinds of tax reform. We expect the company to generate key ratios such as CFO pre-WC to debt between 16-17% over the next
several years.

However, this financial profile will continue to be worse than similarly rated peers, which have produced CFO pre-WC to debt ratios
averaging around 20% over the same period. NW Natrual's very high payout ratio also pressures retained cash flow metrics, and
weakens the company's relative positioning versus other LDCs. For example, NW Natrual's ratio of CFO pre-WC less dividends to debt
was 15% through LTM 31 March 2019, compared to the A3 LDC peer average of over 18%.

Exhibit 4
NW Natural's cash flow metrics lag those of peers

20.0%

Questar Gas Corxpany (A2, Negative)
19.0% A3 LDC Average
X

5 18.0%
3
= 17.0% Southwest Gas Holdings, Inc. (Baa1, Stable)
) u
& 16.0%
2 Northwest Natural Gas Company (Baa1, Stable)
5 150% 24 Baa‘ LDC Average
8}
= 14.0%
o
S 130%
L
© 120% Wisconsin Gas LLC (A2, Negative)

11.0%

10.0%

16.0% 17.0% 18.0% 19.0% 20.0% 21.0% 22.0%

CFO pre-WC / Debt

Cash flow metrics as of latest available last twelve months.
Source: Moody's Financial Metrics

Greater pension recovery and a lower dividend payout could improve these metrics over the long-term, as would incremental rate
cases to begin recovery of a base capital plan of about $175 million per year through 2023. But for now, we see the company's key
metrics remaining steady by way of the recent rate case outcomes.

Low carbon transition risk, but other environmental remediation risks persist

NW Natural has low carbon transition risk within the utility sector because it is a gas LDC and natural gas commodity purchase costs
are fully passed through to customers with an effective cost recovery mechanism. Moreover, we see NW Natural as one of the more
active LDC's in the industry regarding proactive carbon transition activities. For example, the company has established a voluntary goal
of 30% carbon savings (based on the level of emissions in 2015) by 2035 through reducing the carbon intensity of its supply chain and
operations, enhancing the efficient use of the product and replacing natural gas for less carbon intensive fuels used by the company.

However, NW Natural will continue to have the overhang of environmental liabilities associated with legacy manufactured gas
plants (MGPs) that release contaminants into surrounding areas. These liabilities may require a significant amount of environmental

_____________________________________________________________________________________________________________________________________________________|
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remediation, the costs for which are often uncertain and subject to the orders of the Environmental Protection Agency (EPA) and state
environmental agencies. The cash outlay for these efforts can be substantial and require an ample amount of liquidity.

We view the SRRM to be an important mechanism since it allows for full cost recovery over time; however, we note that it does have
a limited benefit to the company's near-term cash profile, since cash recovery occurs over a five year period. Therefore, if NW Natural
were to incur a material level of costs in any given year, its cash and financial position would be impaired for some time as it waits for
full recovery in authorized rates. We note that the company is able to collect interest on the balance outstanding - a positive.

For NW Natural, the Portland Harbor site represents its largest uncertainty, as efforts to determine a remediation plan, scope the
necessary work and allocate corrective responsibility amongst various parties is ongoing. The current present value cost estimated by
the EPA for site remediation for Portland Harbor is approximately $1.05 billion with an accuracy between -30% and +50% of actual
costs. We expect the ultimate plan and identification of NW Natural costs to be highly contentious with protracted litigation; however,
we note that when the matter is resolved and costs are to be incurred, NW Natural's financial position could be impaired for several
years. NW Natural's credit profile would likely decline commensurately, if the SRRM (or other regulatory provided recovery mechanism)
is insufficient to maintain NW Natural's cash flow at levels to cover debt in the mid-to-high teens.

Liquidity analysis
We expect NW Natural to maintain adequate liquidity over the next 12-18 months, with the use of its external credit facility.

In October 2018, NW Natural renewed a 5-year, $300 million committed credit facility. The agreement also contains features to
increase the committed amount up to a maximum of $450 million and extend the commitments for two additional one-year periods.
The primary restrictive covenant requires the company to maintain a debt to capitalization ratio of 70% or less, which NW Natural was
in compliance with at 31 March 2019 (53.5%).

At 31 March 2019, NW Natural had approximately $6.8 million of cash on hand and generated $174 million of reported CFO over
2018. This compares to about $206 million in capital expenditures and $39 million in dividends for the same period. We expect

the company to continue to produce around this amount of cash flow from operations over the next twelve months, which will
approximate capital expenditures of around $175 million in 2019, leaving the potential need to finance its growing dividend through
the revolver and capital markets.

NW Natural's 2019 debt maturities include $10 million of senior debt in September and $20 million in December. The next sizeable
maturity is $75 million in February 2020.
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Rating methodology and scorecard factors

Exhibit 5
Rating factors
Northwest Natural Gas Company

Current Moody's 12-18 Month Forward View

Regulated Electric and Gas Utilities Industry Grid [1][2] LTM 3/31/2019 As of Date Published [3]
Factor 1 : Regulatory Framework (25%) Measure Score Measure Score

a) Legislative and Judicial Underpinnings of the Regulatory Framework A A A A

b) Consistency and Predictability of Regulation A A A A
Factor 2 : Ability to Recover Costs and Earn Returns (25%)

a) Timeliness of Recovery of Operating and Capital Costs Aa Aa Aa Aa

b) Sufficiency of Rates and Returns A A A A
Factor 3 : Diversification (10%)

a) Market Position Baa Baa Baa Baa

b) Generation and Fuel Diversity N/A N/A N/A N/A
Factor 4 : Financial Strength (40%)

a) CFO pre-WC + Interest / Interest (3 Year Avg) 5.2x A 4.5x - 5x A

b) CFO pre-WC / Debt (3 Year Avg) 18.7% Baa 16% - 17% Baa

c) CFO pre-WC - Dividends / Debt (3 Year Avg) 14.2% Baa 11% - 13% Baa

d) Debt / Capitalization (3 Year Avg) 47.5% A 45% - 50% A
Rating:

Scorecard-Indicated Outcome Before Notching Adjustment A3 A3

HoldCo Structural Subordination Notching 0 0

a) Indicated Outcome from Scorecard A3 A3

b) Actual Rating Assigned Baa1 Baa1

[1] All ratios are based on ‘Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.

2] As of 3/31/2019;

[3] This represents Moody's forward view; not the view of the issuer; and unless noted in the text, does not incorporate significant acquisitions and divestitures.

Source: Moody's Financial Metrics
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Appendix
Exhibit 6
Cash Flow and credit metrics [1]
CF Metrics Dec-15 Dec-16 Dec-17 Dec-18 LTM Mar-19
As Adjusted
FFO 189 204 190 195 202
+/- Other (10) 12 (4) 1 7
CFO Pre-WC 179 216 186 196 210
+/- AWC 17 21 37 (9) (22)
CFO 196 237 223 187 188
- Div 49 52 54 38 39
- Capex 124 145 216 218 209
FCF 23 41 (46) (69) (60)
(CFO Pre-W/C) / Debt 16.0% 21.2% 16.7% 16.1% 18.6%
(CFO Pre-W/C - Dividends) / Debt 11.6% 16.2% 11.9% 12.9% 15.2%
FFO / Debt 16.9% 20.0% 17.0% 16.0% 18.0%
RCF / Debt 12.5% 14.9% 12.2% 12.9% 14.6%
Revenue 724 676 755 706 727
Cost of Good Sold 323 256 320 256 253
Interest Expense 51 47 49 48 48
Net Income 38 56 (61) 37 48
Total Assets 3,114 3,115 3,116 3,253 3,142
Total Liabilities 2,344 2,275 2,385 2,547 2,404
Total Equity 771 840 731 706 738

[1] All figures and ratios are calculated using Moody's estimates and standard adjustments. Periods are Financial Year-End unless indicated. LTM = Last Twelve Months.

Source: Moody's Financial Metrics

Exhibit 7
Peer comparison table [1]

Northwest Natural Gas Company

Questar Gas Company

Wisconsin Gas LLC

Southwest Gas Holdings, Inc.

Baal Stable A2 Negative A2 Negative Baal Stable

FYE FYE LT™M FYE FYE FYE FYE FYE FYE FYE FYE FYE
(in US millions) Dec-17 Dec-18 Mar-19 Dec-16 Dec-17 Dec-18 Dec-16 Dec-17 Dec-18 Dec-16 Dec-17 Dec-18
Revenue 755 706 727 921 947 918 572 614 650 2,460 2,549 2,880
CFO Pre-W/C 186 196 210 157 184 166 153 139 140 571 568 586
Total Debt 1,117 1,219 1,125 883 1,044 863 653 708 784 2,199 2,697 2,930
CFO Pre-W/C / Debt 16.7% 16.1% 18.6% 17.8% 17.6% 19.3%  23.5% 19.7% 17.9% 26.0% 21.1% 20.0%
CFO Pre-W/C — Dividends / Debt 11.9% 12.9% 15.2% 14.4% 17.6% 19.3% 12.0% 13.3% 11.5% 22.2% 17.7% 16.6%
Debt / Capitalization 52.3% 54.9% 51.8% 43.9% 51.2% 40.1% 37.0% 41.9% 42.9% 46.7% 54.2% 50.7%

[1] All figures & ratios calculated using Moody's estimates & standard adjustments. FYE = Financial Year-End. LTM = Last Twelve Months.

Source: Moody's Financial Metrics
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Ratings

Exhibit 8

Category Moody's Rating

NORTHWEST NATURAL GAS COMPANY
Outlook Stable
First Mortgage Bonds A2
Senior Secured A2
Senior Unsecured MTN (P)Baa1
Pref. Shelf (P)Baa3
Commercial Paper p-2

Source: Moody's Investors Service
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Summary:

Northwest Natural Gas Co.

Business Risk EXCELLENT

o at CORPORATE CREDIT RATING
Vulnerable o
inancial Risk INTERMEDIATE At+/Stable/A-1
o
Highly leveraged Minimal
Anchor Modifiers Group Gov't

Rationale

Business Risk: Excellent Financial Risk: Intermediate

¢ Primarily low-risk natural gas distribution operations e Leverage and cash flow measures consistent with an

with hmited unregulated storage operations intermediate financial risk profile
« Strong service territory with modest regulatory and » Elevated capital spending in 2017 related to the
economic diversity expansio of the Mist storage facility
o Unregulated businesses help mitigate volatility in ¢ D vidend payout ratio moderately higher than
natural gas pricing, but are subject to some industry averages
commodity risk ¢ Negative discretionary cash flow over the next few
« Multiple regulatory mechanisms help recover costs years indicating external funding needs.

on a timely basis
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Summuary: Northhwest Natural Gas Co.

Outlook: Stable

S&P Global Ratings® stable rating on Portland, Ore -based Northwest Natural Gas Co. (NWN) reflects our
expectation of strong financial and operating performance and regulatory support over the next two years. We
expect funds from operations (FFO) to debt to be between 18% and 20° o during this period.

Downside scenario

Ratings pressure could occur over the next two years if FFO to debt consistently drops below 15%. This could
occur if the company relies heavily on external financing to fund cash shortfalls, if investments in unregulated
operations exceed our expectations, or cash flows suffer due to mismanagement of regulatory risk.

Upside scenario

Although unlikely over the next two years, we couid raise the ratings if the company improves financial measures
on a sustained basis, including FFO to debt of more than 23%. This could occur through strengthened operating
cash flow or reduced debt leverage.

Qur Base-Case Scenario

¢ Low- to mid-single-digit annual-gross-margin growth
in 2017 and 2018,

» Capital spending of about $160 million annually with
a peak of about $250 miillion in 2017

e Dividends in excess of $50 million per year

e Cost recovery remains adequate through base rates S&P Global Ratings' adjusted figures A—Actual
and rate surcharges

s Debt maturities refinanced.

e Negative discretionary cash flow from 2017 onward
indicates external funding needs

2016A 2017E 2018E
FFO to debt (%) 213 1720 17-20
OCF to debt (%} 262 1720 1619
Debt to EBITDA (x) 36 39-43 3943

E--Estimate FFO--funds from operations
OCF--Operating cash flow.

Business Risk: Excellent

We assess NWN's business risk based on the company's very low risk regulated gas distribution operations (accounts
for about 90 ¢-95 of consolidated cash flows}) and its unregulated natural gas storage business, where we ascribe
higher risk. About 90 of NWN's roughly 725,000 customers are in Oregon, primarily in the Salem and Portland
metropolitan areas, remainder in Washington The company benefits from stable and supportive regulatory
environments in both of the jurisdictions it operates in, with purchased gas adjustments and environmental cost
deferral in both jurisdictions, and decoupling, forward-looking test years, and weather normalization mechanisms in
Oregon These mechanisms reduce regulatory lag in collection of associated costs and help bolster cash flow stability
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St mmary: Northwes Nati al G

outside of rate cases. The utility's cash flows are further stabilized by a arge, s ab e esidental customer base (about
90, of all customers with limited exposure to more cycl'cal comme cial and industnal customers. A history of safe
and reliable services also strengthens the company’s business profile

's non-ut ity cash flows are mostly from ts Mist and Gill Ranch storage fac’h es which have contributed
between 5°cand 10 of annual operating income The company is expanding its gas storage facility by 2.5 Bef at Mist,
O egon, to provide storage services to ortland General E ectric Co.'s (PGE}) natu al gas power plants under a 30-year
contract with revenues recovered thro gh an established tariff schedule We ¢ nside the cash flow from this asset to

e fair y re iable given the essential nature of the service it rowides. The investme t1 the Gill Ranch natural gas
storage facil ty near Fresno, Cahf 1s riskier because it is outs de of Oregon and aces competition Gill Ranch enters
nto a mix of short- and medium erm contracts for the arge majority of its to al storage capacity.

After factoring in these compone ts, we view NWN's business nsk profile at the stronger end of the excellent category,
supported by the company's ability to effectively manage the regulatory process which helps su port higher and more
sta le profitabihty.

Financial Risk: Intermediate

Under our base-case scenario, with elevated capital spending in 2017 to support the M st expansion, odestly rising
dividend payments, and cost recovery through various regulatory mechanisms and rate cases, we expect the
company's FFO to debt measures will be about 18°0-20° in 2017 and 2018 Since the range of projected FFO to total
debt is solidly in the middle of the intermediate financial risk profile category 1t supports a modest cushion to the
ratings. We assess NWN's financial risk profile based on financial ratios that are measured against the most relaxed
benchmarks used for corporate issuers reflecting the low-risk nature of the company's natural gas distribution
operations in supportive regulatory environments. We assume that NWN will continue to manage regulatory risk well
and fully recover capital spending on a timely bas's

Liquidity: Adequate

We assess liqu'dity as adequate for Northwest Natural Gas Co because we believe sources are hkely to cover uses by
more than I 1x over the next 12 months We also project sources will meet cash outflows even mn the event of a 10%
dec ne in EBITDA. The adequate assessment also reflects the company s generally prude t nsk management, sound

re atonship with banks, and generally satisfactory stan ing in credit markets

Principal Liquidity Sources Principal Liquidity Uses

» Forecast cash FFO of about $180 million « Debt matunties, including outstanding commercial
s Revolving credit facilities of about $300 milhon paper, of about $90 million

e Capital spending of about $225 million

o Dividends of about $55 milion
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Summary: Northwest Natural Gas Co.

Other Credit Considerations

Other modifiers have no effect on the rating outcome.

Group Influence

NWN is subject to the group rating methodology criteria. We view NWN as the parent and driver of the group credit
profile As a result, NWN's group and stand-alone credit profiles are the same at 'a+'

Recovery Analysis/Issue Rating

NWN's first mortgage bonds benefit from a first-priority lien on substantially all of the utility's real property owned or
subsequently acquired. Collateral coverage of more than 1.5x supports a recovery rating of '1+' and an issue rating one
notch above the issuer credit rating.

The short-term rating on NWN is 'A-1' based on the issuer credit rating and our assessment of its liquidity as at least
adequate,

Ratings Score Snapshot

Corporate Credit Rating
A+/Stable/A-1
Business risk: Excellent

e Country risk: Very low

¢ Industry risk: Very1 w

o Competitive position: Strong
Financial risk: Intermediate

¢ Cash flow/Leverage: Intermediate

Anchor: a+

Modifiers
o Diversification/Portfolio effect: Neutral {no impact)
o (Capital structure: Neutral (no impact)
* Financial policy: Neutral (no impact)
e Liquidity: Adequate (no impact)
¢ Management and governance: Satisfactory (n 1mpact)

* Comparable rating analysis: Neutral {no impa t
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Summary: Northwest Natural Gas Co.

Stand-alone credit profile . a+

e Group credit profile: a+

Related Criteria And Research

e Gene al C teria Methodology For Linking Long-Term And Short-Term Ratings, April 7 2017

s C ‘tena - Corporates - General' Method logy An Assumptions Liquidity Descriptors For Global Corporate Issuers,

Dec 16 20 4
* Gener Criteria Country Risk Assessm nt Methodology And Assumptio s, Nov. 19, 2013
+ Cntena - Corporates - Utilities' Key Credit Factors For The Regulated Utilites Industry Nov 1
* General Criteria Methodology. Industry Risk, Nov. 19, 2013
* General Critena Group Rating Methodo ogy, Nov 19,2 13
¢ Criteria - Corporates - General Corporate Methodology, Nov 19 2013

* Critena - Corporates Utilities Collateral Coverage And Issue Notching Rules For ‘1+’ And ‘1’ Recovery Ratings On

Sen rBonds Secured By Utility Real P perty Feb. 14,2013

» General Crite a- Methodology. Management And Governance Cre t Factors For Corporate Entities And Insurers,

Nov 13, 2012
» Cnteria - Corp rates General Criteria Use Of CreditWatch And Outlooks, Sept 14, 2009
* Debt Now Better Reflects Anticipated Absolute Recovery, Nov [ 2008
¢ Utilites Notching Of US Investment-G ade Investor-Owned Utility Unsecured, Nov 10, 2008
» Critena - Corporates - General: 2008 Corporate C teria Rating Each Issue, Apnl 15, 2008

Financial Risk Profile
Business Risk Profile Minimal Modest Intermediate Significant Aggressive
Excellent a+/a
Strong
Satisfactory
Fair
Weak
Vulnerable bb- bb /bt b+ b
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NW Natural Credit Ratings 2017 to 2019

Debt Ratings History

Standard & Poors

Credit Ratings

NW Natural/202
Wilson/Page 1

Rating Type Pre 2017 6/21/2017| 7/20/2018 Current
Outlook Stable Stable Stable Stable
Senior Secured LT Debt AA- AA- AA- AA-
Corporate Credit Rating A+ A+ A+ A+
Short-Term A-1 A-1 A-2 A-2
Moody's Investor Service

Rating Type Credit Ratings
Outlook Pre 2017 2/24/2017| 2/1/2018 1/10/2019 (5/17/2019| Current
Senior Secured LT Debt Stable Stable Negative (1) [ Negative | Stable (2) | Stable
Corporate Credit Rating Al Al Al Al A2 (2) A2
Short-Term A3 A3 A3 A3 Baal (2) Baal

P-2 P-2 P-2 P-2 P-2 P-2

Explanation for Rating Changes:

(1) Reason for the change in rating outlook reflects the potential for cash leakage due to newly signed US tax law and the
possibility of CFO pre-WC to debt falling below 16% on a sustainable basis.

(2) Reasons for the downgrade: 1) Financial performance more in-line with Baal peers, 2) Ratio of cash flow to debt steady
at around 16 - 17%, and 3) Regulatory lag. The company will need to rely on general rate case filings to recover the
majority of its significant capital spend. In comparison, many of NW Natural's peers recover capital investment through
annual riders.

Page 1 of 1
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ce: Company Filings, Bloomberg, and Wells Fargo Securities as of 12/5/2019
Disclaimer at bottom

High Grade Public $1,000 Par Secured Domestic 10-Year & 30-year Utility & Power Issuance - 1/1/17 - 12/5/2019

Ratings Amount Issue Order Times
Announce Date  Issuer Description Moody's _ S&P ($ mm) Tenor Coupon Spread NIC Whisper Guidance Book  Oversubscribed
11/21/2019 Duke Energy Florida, LLC Green First Mortgage AL A $700 10.0yrs 2.500%  73.0bps 3bps 90-95 75 area $1,500 2.1x
11/18/2019 Ameren Illinois Co. First Mortgage AL A $300  30.0yrs 3.250%  98.0bps 3bps 110-115 100 area $750 2.5x
11/13/2019 Entergy Mississippi, LLC First Mortgage Reopening A2 A $135  30.0yrs 3.850%  105.0bps Obps. 115-120 107 area $285 2.1x
11/4/2019 Commonwealth Edison Co. First Mortgage AL A $300  30.0yrs 3.200%  97.0bps Obps 110-115 100area  $1,600 5.3x
10/1/2019 MidAmerican Energy Co. Green First Mortgage Reopening Aa2 A+ $250  10.0yrs 3.650%  75.0bps Obps. 90 area 77 area $1,100 4.4x
10/1/2019 MidAmerican Energy Co. Green First Mortgage Aa2 A+ $600  30.0yrs 3.150%  107.0bps Obps 125 area 110area  $2,100 3.5x
9/25/2019 Duke Energy Indiana, LLC First Mortgage Aa3 A $500  30.0yrs 3.250%  120.0bps Sbps. 137.5area  125area  $1,600 3.2x
9/23/2019 Ameren Missouri First Mortgage A2 A $330  30.0yrs 3.250%  112.0bps Obps 125 area 115 area $950 2.9x
9/16/2019 Entergy Texas, Inc. First Mortgage Baal A $300  30.0yrs 3.550%  128.0bps 3bps. 150 area 130area  $1,550 5.2x
9/10/2019 Florida Power & Light Co. First Mortgage Aa2 A $800  30.0yrs 3.150%  100.0bps Obps 120 area 105area  $1,950 2.4x
9/10/2019 Connecticut Light & Power Co. First Mortgage Reopening AL A+ $200  8.0yrs 3.200%  73.0bps 3bps. 85-90 75 area $475 2.4x
9/9/2019 Oncor Electric Delivery Co. LLC First Mortgage A2 A+ $700  30.0yrs 3.100%  102.0bps 2bps 120-125 105area  $2,600 3.7x
9/3/2019 PPL Electric Utilities Corp. First Mortgage AL A $400  30.0yrs 3.000%  115.0bps Sbps. 130-135 120area  $1,500 3.8x
9/3/2019 PECO Energy Co. First Mortgage Aa3 A $325  30.0yrs 3.000%  110.0bps 1bps 130 area 115area  $1,625 5.0x
9/3/2019 Northern States Power Co. - MN Green First Mortgage Aa3 A $600  30.0yrs 2.900%  105.0bps Obps. 125 area 110area  $2,700 4.5x
8/20/2019 Rochester Gas & Electric Co. First Mortgage Reopening AL A $150  8.0yrs 3.100%  95.0bps Sbps 110 area 100 area $500 3.3x
8/19/2019 Puget Sound Energy, Inc. First Mortgage A2 A- $450  30.0yrs 3.250% 120.0bps  10bps 135-140 125area  $1,000 2.2x
8/19/2019 Consumers Energy Co. First Mortgage Aa3 A $550  31.0yrs 3.100%  105.0bps 7bps 125-130 110area  $1,750 3.2x
8/12/2019 Westar Energy, Inc. First Mortgage A2 A $300  30.0yrs 3.250%  117.0bps Sbps. 130 area 120 area $725 2.4x
8/12/2019 Duke Energy Carolinas, LLC First Mortgage Aa2 A $450  10.0yrs 2.450%  82.0bps Obps 100 area 85 area $1,000 2.2x
8/12/2019 Duke Energy Carolinas, LLC First Mortgage Aa2 A $350  30.0yrs 3.200%  110.0bps 8bps. 120-125 110# $700 2.0x
8/8/2019 Public Service Electric & Gas Co. First Mortgage Aa3 A $400  30.0yrs 3.200%  98.0bps 1bps 115 area 100area  $1,750 4.4x
8/6/2019 Public Service Co. of Colorado Green First Mortgage AL A $550  30.0yrs 3.200%  100.0bps 2bps 110-115 105area  $1,750 3.2x
8/1/2019 Southern California Edison Co. First Mortgage A3 A- $400  10.0yrs 2.850%  95.0bps -5bps 125 area 105.0bps  $1,700 4.3x
8/1/2019 Southern California Edison Co. First Mortgage Reopening A3 A- $800  30.0yrs 4.000%  130.0bps Obps. 150 area 135.0bps  $1,800 2.3x
6/24/2019 Public Service Co. of New Hampshire First Mortgage AL AA- $300  30.0yrs 3.600%  105.0bps 3bps 125-130 110area  $1,650 5.5x
6/11/2019 Southwestern Public Service Co. Green First Mortgage A3 A $300  30.0yrs 3.750%  120.0bps Obps. 130 area N/A $500 1.7x
6/11/2019 Northwest Natural Gas Co. First Mortgage MTN A2 AA- $50 10.0yrs  3.141% 100.0bps  N/A 120 area N/A $125 2.5x
6/11/2019 Northwest Natural Gas Co. First Mortgage MTN A2 AA- $90 30.0yrs  3.689% 125.0bps  N/A 150 area N/A $140 1.6x
6/3/2019 The Dayton Power & Light Co. First Mortgage A3 BBB+ $425  30.0yrs 3.950%  145.0bps 7bps 155-160 150area  $1,000 2.4x
5/30/2019 Southern California Gas Co. First Mortgage Aa2 A+ $350  30.0yrs 3.950% 130.0bps  15bps 135 area N/A $550 1.6x
5/30/2019 Entergy Mississippi, LLC First Mortgage A2 A $300  30.0yrs 3.850%  127.0bps Sbps 140-145 130 area $900 3.0x
5/28/2019 San Diego Gas & Electric Co. First Mortgage A2 A $400  30.0yrs 4.100% 140.0bps  10bps 150 area 145 area $800 2.0x
5/22/2019 Consumers Energy Co. First Mortgage Aa3 A $300  31.0yrs 3.750%  100.0bps Obps 115-120 102 area $600 2.0x
5/20/2019 Oncor Electric Delivery Co. LLC First Mortgage Reopening A2 A+ $300  10.0yrs 3.700%  78.0bps 1bps 90 area 80 area $800 2.7x
5/20/2019 Oncor Electric Delivery Co. LLC First Mortgage A2 A+ $500  30.0yrs 3.800%  100.0bps 2bps 115-120 105area  $1,300 2.6x
5/6/2019 Public Service Electric & Gas Co. First Mortgage Aa3 A $375  10.0yrs 3.200%  75.0bps Obps. 90-95 80 area $1,300 3.5x
5/6/2019 Public Service Electric & Gas Co. First Mortgage Aa3 A $375  30.0yrs 3.850%  95.0bps 4bps 110-115 100area  $1,000 2.7x
3/25/2019 Connecticut Light & Power Co. First Mortgage Reopening AL AA- $300  30.0yrs 4.000%  100.0bps Sbps. 120 area 105area  $1,500 5.0x
3/18/2019 Kansas City Power & Light Co. First Mortgage A2 A $400  30.0yrs 4.125%  115.0bps Obps 135 area 120 area $900 2.3x
3/18/2019 Louisville Gas & Electric Co. First Mortgage AL A $400  30.0yrs 4.250% 125.0bps  15bps 120-125 125# $500 1.3x
3/18/2019 Kentucky Utilities Co. First Mortgage Reopening AL A $300  26.0yrs 4.375% 125.0bps  15bps 120-125 125# $400 1.3x
3/13/2019 Entergy Arkansas, LLC First Mortgage A2 A $350  30.0yrs 4.200%  123.0bps Sbps. 135 area 125 area $700 2.0x
3/12/2019 Southern California Edison Co. First Mortgage A3 A- $500  10.0yrs 4.200%  165.0bps Obps 200 area 170 area  $4,000 8.0x
3/12/2019 Southern California Edison Co. First Mortgage A3 A- $600  30.0yrs 4.875%  190.0bps 5bps. 230 area 195area  $4,500 7.5x
3/6/2019 Entergy Louisiana, LLC First Mortgage A2 A §525  31.0yrs 4.200%  117.0bps Sbps 130 area 120area  $1,100 2.1x
3/6/2019 Public Service Co. of Colorado First Mortgage AL A $400  30.5yrs 4.050%  103.0bps Sbps. 115 area 105 area $650 1.6x
3/4/2019 Ameren Missouri First Mortgage A2 A $450  10.0yrs 3.500%  78.0bps -2bps 95-100 80 area $1,250 2.8x
3/4/2019 Duke Energy Progress, LLC Green First Mortgage Aa3 A $600  10.0yrs 3.450%  78.0bps -2bps 95-100 80 area $2,900 4.8x
2/25/2019 PacifiCorp First Mortgage AL A+ $400  10.0yrs 3.500%  85.0bps 3bps 95-100 90 area $1,200 3.0x
2/25/2019 PacifiCorp First Mortgage AL A+ $600  31.0yrs 4.150%  115.0bps Sbps. 120-125 115# $900 1.5x
2/21/2019 Florida Power & Light Co. First Mortgage Aa2 A $600  30.0yrs 3.990%  95.0bps 3bps 110 area 95-98 $1,200 2.0x
2/11/2019 Commonwealth Edison Co. First Mortgage AL A- $400  30.0yrs 4.000%  105.0bps Obps. 125 area 110area  $1,600 4.0x
2/11/2019 DTE Electric Co. Green First Mortgage Aa3 A $650  30.0yrs 3.950%  100.0bps Obps 120 area 105area  $2,500 3.8x
1/28/2019 Nevada Power Co. Gen. & Ref. Mortgage A2 A+ $500  10.0yrs 3.700%  100.0bps 5bps. 115 area 105area  $1,200 2.4x
1/10/2019 CenterPoint Energy Houston Electric, LLC General Mortgage AL A $700  30.0yrs 4.250%  122.0bps 7bps 135-140 125area  $2,600 3.7x
1/7/2019 MidAmerican Energy Co. Green First Mortgage Aa2 A+ $600  10.0yrs 3.650%  97.0bps 3bps 115 area 100area  $2,400 4.0x
1/7/2019 MidAmerican Energy Co. Green First Mortgage Aa2 A+ $900  30.0yrs 4.250% 130.0bps  1dbps 145 area 130# $2,900 3.2x
1/3/2019 Duke Energy Ohio, Inc. First Mortgage A2 A $400  10.0yrs 3.650% 110.0bps  10bps 120-125 115area  $1,000 2.5x
1/3/2019 Duke Energy Ohio, Inc. First Mortgage A2 A $400  30.0yrs 4.300%  140.0bps  10bps 150-155 145area  $1,200 3.0x
1/3/2019 Entergy Texas, Inc. First Mortgage Baal A $300  10.0yrs 4.000% 145.0bps  25bps 140-145 N/Acomp $425 1.4x
11/6/2018 Indianapolis Power & Light Co. First Mortgage A2 A- $105  30.0yrs 4.875%  145.0bps N/A 140-145 N/A N/A N/A
11/5/2018 Ameren Illinois Co. First Mortgage AL A $500  30.0yrs 4.500%  107.0bps Sbps. 120-125 110area  $1,350 2.7x
11/5/2018 Duke Energy Carolinas, LLC Green First Mortgage Aa2 A $650  10.0yrs 3.950%  80.0bps 8bps 90-95 80# $1,300 2.0x
10/29/2018 Southwestern Public Service Co. First Mortgage A3 A $300  30.0yrs 4.400%  110.0bps Sbps. 120-125 N/A $600 2.0x
10/29/2018 Consumers Energy Co. First Mortgage Aa3 A $300  10.0yrs 3.800%  73.0bps 3bps 90 area 75 area $1,250 4.2x
10/29/2018 Consumers Energy Co. First Mortgage Aa3 A $550  30.5yrs 4.350%  103.0bps 8bps. 115 area 105area  $1,600 2.9x
10/9/2018 Atlantic City Electric Co. First Mortgage A3 A $350  10.0yrs 4.000%  80.0bps Obps 95-100 85 area $1,250 3.6x
9/19/2018 Southern California Gas Co. First Mortgage Aa2 A+ $550  30.5yrs 4.300%  107.0bps Sbps. 120-125 110area  $1,350 2.5x
9/5/2018 Northern States Power Co. - WI First Mortgage Aa3 A $200  30.0yrs 4.200%  115.0bps N/A 135 area N/A $700 3.5x
9/5/2018 Public Service Electric & Gas Co. First Mortgage Aa3 A $325  10.0yrs 3.650%  75.0bps -2bps 90-95 78 area $1,500 4.6x
9/4/2018 PECO Energy Co. First Mortgage Reopening Aa3 A- $325  30.0yrs 3.900%  105.0bps 4bps 115-120 N/A $1,100 3.4x
8/15/2018 South Carolina Electric & Gas Co. First Mortgage Baal  BBB+ $400  10.0yrs 4.250% 143.0bps  20bps 175 area 145area  $2,000 5.0x
8/8/2018 Entergy Louisiana, LLC Collateral Trust Mortgage A2 A $600  30.0yrs 4.200%  110.0bps Sbps 120 area N/A $1,100 1.8x
8/7/2018 Commonwealth Edison Co. First Mortgage AL A- $550  10.0yrs 3.700%  75.0bps Obps. 95 area 77 area $1,900 3.5x
8/7/2018 Oncor Electric Delivery Co. LLC Senior Secured A2 A+ $350  10.0yrs 3.700%  73.0bps -2bps 95 area 75 area $1,300 3.7x
8/7/2018 Oncor Electric Delivery Co. LLC Senior Secured A2 A+ $450  30.0yrs 4.100%  98.0bps -2bps 120 area 100area  $1,500 3.3x
8/6/2018 Duke Energy Progress, LLC First Mortgage Aa3 A $500  10.0yrs 3.700%  77.0bps Obps 95 area 80 area $1,200 2.4x
7/30/2018 Southern California Edison Co. First Mortgage Reopening Aa3 A $550  30.0yrs 4.125%  125.0bps 5bps. 140-145 130area  $3,000 5.5x
7/10/2018 PacifiCorp First Mortgage AL A+ $600  30.5yrs 4.125%  117.0bps Sbps low 130s 120area  $1,600 3.2x
6/18/2018 Duke Energy Florida, LLC First Mortgage AL A $600  10.0yrs 3.800%  90.0bps 10bps 100 area 95 area $1,100 1.8x
6/18/2018 Duke Energy Florida, LLC First Mortgage AL A $400  30.0yrs 4.200% 115.0bps  10bps 125 area 120area  $1,100 2.8x
6/14/2018 Public Service Co. of Colorado Green First Mortgage AL A $350  10.0yrs 3.700%  78.0bps -2bps 90-95 80 area $1,000 2.9x
6/14/2018 Public Service Co. of Colorado Green First Mortgage AL A $350  30.0yrs 4.100%  105.0bps Sbps 115-120 1054 $1,200 3.4x
6/11/2018 PPL Electric Utilities Corp. First Mortgage AL A $400  30.0yrs 4.150%  108.0bps 6bps. 120-125 110area  $1,450 3.6x
6/4/2018 Puget Sound Energy, Inc. First Mortgage A2 A- $600  30.0yrs 4.223%  113.0bps 8bps 130 area 115area  $1,700 3.4x
5/30/2018 Southern California Edison Co. First Mortgage Reopening Aa3 A $350  30.0yrs 4.125% 130.0bps  15bps 140-145 130# $1,500 4.3x
5/15/2018 Avista Corp. First Mortgage A2 A- $375  30.0yrs 4.350%  115.0bps N/A 125 area 115# $850 2.3x
5/14/2018 San Diego Gas & Electric Co. First Mortgage Aa2 A+ $400  30.0yrs 4.150%  105.0bps Sbps. 110 area 105# $715 1.8x
5/14/2018 Ameren Illinois Co. First Mortgage AL A $430  10.0yrs 3.800%  82.0bps 3bps 95 area 85 area $1,100 2.6x
5/10/2018 Southern California Gas Co. First Mortgage Aa2 A+ $400  30.0yrs 4.125%  100.0bps Sbps. 110 area N/A $900 2.3x
5/8/2018 Entergy Arkansas, Inc. First Mortgage A2 A $250  10.0yrs 4.000%  103.0bps N/A 120 area 105 area $540 2.2x
5/3/2018 Florida Power & Light Co. First Mortgage Aa2 A $500  30.0yrs 4.125%  100.0bps 7bps 110 area 100# $800 1.6x
5/2/2018 Public Service Electric & Gas Co. First Mortgage Aa3 A $375  10.0yrs 3.700%  77.0bps 2bps 90-95 80 area $1,300 3.5x
5/2/2018 Public Service Electric & Gas Co. First Mortgage Aa3 A $325  30.0yrs 4.050%  95.0bps Sbps. 105-110 97 area $800 2.5x
5/1/2018 Consumers Energy Co. First Mortgage Aa3 A $550  30.0yrs 4.050%  97.0bps Sbps 110 area 100 area $925 1.9x
4/30/2018 DTE Electric Co. Green First Mortgage Aa3 A $525  30.0yrs 4.050%  97.0bps 3bps 110 area 100area  $1,050 2.0x
4/3/2018 Ameren Missouri First Mortgage A2 A $425  30.0yrs 4.000%  100.0bps 2bps 115-120 105area  $1,250 2.9x
3/19/2018 Connecticut Light & Power Co. First Mortgage A2 AA- $500  30.0yrs 4.000%  93.0bps 3bps 110 area 95 area $2,000 4.0x
3/13/2018 Idaho Power Co. First Mortgage AL A- $220  30.0yrs 4.200%  110.0bps N/A 110 area 105-110 $315 1.4x
2/28/2018 Southern California Edison Co. First Mortgage Aa3 A $400  10.0yrs 3.650%  80.0bps 15bps 80-85 80# $600 1.5x
2/28/2018 Southern California Edison Co. First Mortgage Aa3 A $400  30.0yrs 4.125%  100.0bps  15bps 100-105 100# $575 1.4x
2/26/2018 Duke Energy Carolinas, LLC First Mortgage Aa2 A $500  30.0yrs 3.950%  82.0bps 3bps. 95-100 85 area $1,100 2.2x
2/26/2018 Florida Power & Light Co. First Mortgage Aa2 A $1,000  30.0yrs 3.950%  82.0bps 6bps 95-100 85 area $2,500 2.5x
2/26/2018 CenterPoint Energy Houston Electric, LLC General Mortgage AL A $400  30.0yrs 3.950%  82.0bps Obps. 100 area 85 area $1,800 4.5x
2/15/2018 PECO Energy Co. First Mortgage Aa3 A- $325  30.0yrs 3.900%  77.0bps -3bps 95 area 80 area $1,500 4.6x
2/12/2018 Commonwealth Edison Co. First Mortgage AL A- $800  30.0yrs 4.000%  85.0bps 7bps 95 area 85 area $1,850 2.3x
1/29/2018 MidAmerican Energy Co. Green First Mortgage Aa2 A+ $700  30.5yrs 3.650%  75.0bps -3bps 90-95 78 area $2,900 5.8x
12/4/2017 Public Service Electric & Gas Co. First Mortgage Aa3 A $350  30.0yrs 3.600%  82.0bps 3bps. 95 area 85 area $1,450 4.1x
11/27/2017 Northern States Power Co. - WI First Mortgage Aa3 A $100  30.0yrs 3.750%  100.0bps N/A 110 area 125 area $220 2.2x
11/16/2017 Ameren Illinois Co. First Mortgage AL A $500  30.0yrs 3.700%  93.0bps 3bps 105 area 95 area $900 1.8x
11/14/2017 Entergy Texas, Inc. First Mortgage Baal A $150  10.0yrs 3.450%  110.0bps N/A 115 area 115 area $180 1.2x
11/13/2017 Florida Power & Light Co. First Mortgage Aa2 A $700  30.0yrs 3.700%  87.5bps Sbps. 95-100 115area  $1,400 2.0x
11/9/2017 Entergy Mississippi, Inc. First Mortgage A2 A $150  10.0yrs 3.250%  95.0bps N/A 100-105 105 area $250 1.7x
11/9/2017 Duke Energy Carolinas, LLC First Mortgage Aa2 A $550  30.0yrs 3.700%  90.0bps 7bps 100 area 90 area $1,800 3.3x
9/18/2017 Oncor Electric Delivery Co. LLC First Mortgage A3 A $325  30.0yrs 3.800%  100.0bps Obps 115 area 185area  $1,625 5.0x
9/11/2017 PECO Energy Co. First Mortgage Aa3 A- $325  30.0yrs 3.700%  98.0bps 1bps 115 area 100area  $1,250 3.8x
9/6/2017 Northwest Natural Gas Co. First Mortgage MTN A1 AA- $25 10.0yrs  2.822%  75.0bps N/A 90 area N/A $126 5.0x
9/6/2017 Northwest Natural Gas Co. First Mortgage MTN A1 AA- $75 30.0yrs  3.685% 95.0bps N/A 110area  95area $150 2.0x
9/6/2017 Northern States Power Co. - MN First Mortgage Aa3 A $600  30.0yrs 3.600%  93.0bps 4bps 105 area 90 area $1,000 1.7x
9/5/2017 Duke Energy Progress, LLC First Mortgage Aa3 A $500  30.0yrs 3.600%  92.0bps 2bps 110 area 95 area $825 1.7x
9/5/2017 Southern California Edison Co. First Mortgage Reopening Aa3 A $300  30.0yrs 4.000%  90.0bps Obps 100 area 130 area $700 2.3x
8/16/2017 Commonwealth Edison Co. First Mortgage AL A- $350  10.0yrs 2.950%  75.0bps 2bps 85-90 78 area $1,300 3.7x
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8/16/2017 Commonwealth Edison Co. First Mortgage AL A- $650  30.0yrs 3.750%  95.0bps 3bps 105-110 98 area $1,500 2.3x
8/8/2017 Connecticut Light & Power Co. First Mortgage Reopening A2 A+ $225  30.0yrs 4.300%  85.0bps Obps. 100-105 100area  $1,100 4.9x
8/2/2017 Southwestern Public Service Co. First Mortgage A2 A $450  30.0yrs 3.700%  88.0bps Obps 105 area 90 area $1,900 4.2x
7/31/2017 DTE Electric Co. First Mortgage Aa3 A $440  30.0yrs 3.750%  85.0bps -1bps 105 area 87-90 $1,900 4.3x
6/12/2017 Public Service Co. of Colorado First Mortgage AL A $400  30.0yrs 3.800%  95.0bps Obps 115 area 95-100 $1,250 3.1x
6/6/2017 Ameren Missouri First Mortgage A2 A $400  10.0yrs 2.950%  85.0bps Obps. 90-95 115-120 $800 2.0x
6/5/2017 San Diego Gas & Electric Co. First Mortgage Aa2 A+ $400  30.0yrs 3.750%  93.0bps Obps 115 area 95 area $1,500 3.8x
5/17/2017 Entergy Louisiana LLC First Mortgage A2 A $450  10.0yrs 3.120%  90.0bps 3bps. 100 area N/A $1,000 2.2x
5/17/2017 Rochester Gas & Electric Corp. First Mortgage AL A- $300  10.0yrs 3.100%  90.0bps N/A 100-105 90# $900 3.0x
5/15/2017 Potomac Electric Power Co. First Mortgage Reopening A2 A $200  30.0yrs 4.150%  100.0bps Obps. 110 area 110 area $350 1.8x
5/9/2017 Monongahela Power Co. First Mortgage A3 BBB+ $250  10.0yrs 3.550%  115.0bps N/A 135 area 120 area $625 2.5x
5/9/2017 Entergy Arkansas, Inc. First Mortgage Reopening A2 A $220  10.0yrs 3.500%  80.0bps -1bps 95 area 85 area $750 3.4x
5/8/2017 PPL Electric Utilities Corp. First Mortgage AL A $475  30.0yrs 3.950%  98.0bps -4bps 115 area 100area  $1,400 2.9x
5/2/2017 Public Service Electric & Gas Co. First Mortgage Aa3 A $425  10.0yrs 3.000%  73.0bps -2bps 85-90 75 area $1,400 3.3x
3/22/2017 Duke Energy Ohio First Mortgage Reopening A2 A $100  30.0yrs 3.700%  107.0bps Sbps 107 area N/A $350 3.5x
3/21/2017 Southern California Edison Co. First Mortgage Aa3 A $700  30.0yrs 4.000%  95.0bps Sbps. 105-110 95# $1,400 2.0x
3/2/2017 Connecticut Light & Power Co. First Mortgage A2 A+ $300  10.0yrs 3.200%  75.0bps Obps 90 area 80 area $1,300 4.3x
2/27/2017 Westar Energy, Inc. First Mortgage A2 A $300  10.0yrs 3.100%  78.0bps -8bps 95-100 80 area $1,335 4.5x
2/15/2017 Consumers Energy Co. First Mortgage AL A $350  30.5yrs 3.950%  87.5bps  -7.5bps 110 area 90 area $2,500 7.1x
1/23/2017 MidAmerican Energy Co. Green First Mortgage Aa2 A+ $375  10.0yrs 3.100%  70.0bps Obps. 85-90 75 area $1,400 3.7x
1/23/2017 MidAmerican Energy Co. Green First Mortgage Aa2 A+ $475  30.5yrs 3.950%  95.0bps Obps 110-115 100area  $2,100 4.4x
1/9/2017 CenterPoint Energy Houston Electric, LLC General Mortgage AL A $300  10.0yrs 3.000%  70.0bps Obps. 85 area 75 area $525 1.8x
1/3/2017 Duke Energy Florida, LLC First Mortgage AL A $650  10.0yrs 3.200%  75.0bps Obps 90 area 80 area $1,925 3.0x
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l. INTRODUCTION AND PURPOSE

Please state your name, occupation and business address for the
record.

My name is Bente Villadsen and | am a Principal of The Brattle Group, whose
business address is One Beacon Street, Suite 2600, Boston, Massachusetts,
02108.

Briefly describe your educational and professional qualifications.

| have 20 years of experience working with regulated utilities on cost of capital
and related matters. My practice focuses on cost of capital, regulatory
finance, and accounting issues. | am the co-author of the text, “Risk and
Return for Regulated Industries™ and a frequent speaker on regulatory
finance at conferences and webinars. | have testified or filed expert reports
on cost of capital in Alaska, Arizona, California, lllinois, Michigan, New
Mexico, New York, Oregon,? and Washington, as well as before the
Bonneville Power Administration, Federal Energy Regulatory Commission
(“FERC”), the Surface Transportation Board, the Alberta Utilities Commission,
and the Ontario Energy Board. | have provided white papers on cost of
capital to the British Columbia Utilities Commission, the Canadian
Transportation Agency as well as to European and Australian regulators on

cost of capital. | have testified or filed testimony on regulatory accounting

1 Bente Villadsen, Michael J. Vilbert, Dan Harris, A. Lawrence Kolbe, “Risk and Return for Regulated
Industries,” Academic Press, 2017.

2 Previously I filed testimony on cost of equity before the Public Utility Commission of Oregon
(“Commission”) in dockets UG 344, UE 345, UE 319, UE 294, and UE 283.
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issues before the FERC, the Regulatory Commission of Alaska, the Michigan
Public Service Commission, and the Texas Public Utility Commission as well
as in international and U.S. arbitrations and regularly provide advice to utilities
on regulatory matters as well as risk management.

| hold a Ph.D. from Yale University and a BS/MS from University of
Aarhus, Denmark. NW Natural/301, Villadsen contains more information on
my professional qualifications as well as a list of my prior testimonies and
publications.
What is the purpose of your testimony in this proceeding?
Northwest Natural Gas Company dba NW Natural (“NW Natural” or the
“Company”) has asked me to estimate the cost of equity that the Commission
should allow NW Natural an opportunity to earn on the equity-financed portion
of its regulated gas utility rate base in Oregon for the period after November
1, 2020. | also consider the relative risk of the Company and its proposed
regulatory capital structure ratio to arrive at my recommendation for the
allowed Return on Equity (“ROE”).

I. SUMMARY OF CONCLUSIONS

Do you have any preliminary comments regarding the appropriate ROE?
Yes. NW Natural’s allowed ROE in its most recent Oregon rate case, UG

344, was determined in a settlement at 9.4 percent. Since then, interest rates
have declined and economic growth has increased. At the same time, growth

rates are up for the industry and the long-term development of the natural gas
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distribution industry has become more uncertain as evidenced by, for
example, the City of Berkeley’s ban on natural gas hook-ups in new
buildings.® Interest rates are expected to increase but at a slower pace than
expected a year or two ago. However, current economic growth as well as
industry growth is higher than at the time of UG 344. Consequently, there are
contradicting factors regarding economic and industry conditions, so that the
cost of equity might be relatively constant — in NW Natural’s last case, UG
344, the Company requested an ROE of 10 percent and is this time
requesting an ROE of 10 percent without flotation costs, which I find
reasonable.

| provide more discussion of the current capital market conditions and
their impact on the ROE for NW Natural in Oregon in Section IV.

Please summarize your recommendation for NW Natural’s ROE.

| recommend that NW Natural be allowed to earn a 10 percent rate of return
on the equity portion of its regulated rate base including the requested 50
percent equity. This recommendation is based on my implementations of
standard cost of capital estimation models including two versions each of the
Discounted Cash Flow (“DCF”) model and Capital Asset Pricing Model

(“CAPM”), as well as an implied risk premium analysis, along with an analysis

3 Ravani, Sarah, “Berkeley becomes first U.S. city to ban natural gas in new homes,” San Francisco
Chronicle, July 2019. For clarity, my recommended ROE of 10 percent in this proceeding does not
incorporate the risks of such bans but merely points to potential future risks to the industry.
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of NW Natural’s risks. | recognize that the Commission in the past has de-
emphasized the CAPM* and therefore place primary reliance on the DCF and
risk premium models, while | use the CAPM to confirm the reasonableness of
the results. Figure 1 below summarizes the model results using the
requested 50 percent equity. The corresponding reasonable ranges that are
presented are discussed in Section V below. Based on my consideration of
the model results in the context of Oregon and NW Natural’s specific risk, |
believe it is appropriate to place NW Natural’s allowed return in the upper half
of the reasonable range.

Using NW Natural’s requested 50 percent equity, | find a range of 9.5
to 10.5 percent rate of return on equity to be reasonable using a sample of
regulated gas utilities. | further support that range with a sample of highly
regulated water utilities, which confirm the reasonableness of the estimate.®
In the current environment, where there has been considerable consolidation
in the natural gas industry and considerations of switching from gas to other
fuels, I find it beneficial to confirm the estimates with additional companies
and a sample of highly regulated water utilities that are in my opinion the
closest to a gas LDC sample. | explain that further in Section V below.

I
I

I

4 See, for example, Order No. 01-777, p. 32.
5 The range of 9.5 to 10.5 percent is fully supported by the gas LDC sample.
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Figure 1
Summary of Reasonable Ranges of Estimates at 50% Equity
Gas Sample Full Sample
CAPM /ECAPM  9.25% -  10.25% 9.50% - 10.75%
DCF 9.50% -  11.50% 9.25% - 12.00%
Risk Premium 9.90% - 10.00% n/a - n/a
Average 9.54% -  10.50% 9.50% - 11.17%

| note that the average of the DCF methods is 10.5 percent for the Gas
Sample and a bit higher for the Full Sample. The risk premium points to an
ROE of about 10 percent, while the CAPM / ECAPM, which the Commission
in the past has de-emphasized, supports a slightly lower range than does the
DCF or risk premium.
Do you have other recommendations?
Yes. | recommend that NW Natural be allowed to recover flotation costs
associated with the Company’s issuance of equity shares.® Specifically, |
recommend that the flotation costs be recovered as an expense line in the
revenue requirement.” | discuss this issue in Section VI.B, below.
How is the remainder of your testimony organized?
Section Il formally defines the cost of capital and explains the techniques for
estimating it in the context of utility rate regulation. Section IV discusses
conditions and trends in capital markets and their impact on the cost of

capital. Section V explains my analyses and presents the results. Section VI

6 See also NW Natural/1000, Walker/15-16.
7 As an alternative, the cost could be recovered as an addition to the cost of equity.
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discusses NW Natural’s business risk characteristics, unique risks facing
Oregon-based gas utilities, and other company-specific circumstances
relevant to my recommended allowed ROE including flotation costs analyses.
Finally, Section VIl concludes with a summary of my recommendations.

II. COST OF CAPITAL PRINCIPLES AND APPROACH

A. Risk and the Cost of Capital
How is the “Cost of Capital” defined?
The cost of capital is defined as the expected rate of return in capital markets
on alternative investments of equivalent risk. Put differently, it is the rate of
return investors require based on the risk-return alternatives available in
competitive capital markets. The cost of capital is a type of opportunity cost:
it represents the rate of return that investors could expect to earn elsewhere
without bearing more risk. “Expected” is used in the statistical sense: the
mean of the distribution of possible outcomes. The terms “expect” and
“‘expected,” as in the definition of the cost of capital itself, refer to the
probability-weighted average over all possible outcomes.

The definition of the cost of capital recognizes a tradeoff between risk
and return that can be represented by the “security market risk-return line” or
“Security Market Line” for short. This line is depicted in Figure 2 below. The

higher the risk, the higher the cost of capital required.
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Figure 2
The Security Market Line
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What factors contribute to systematic risk for an equity investment?
When estimating the cost of equity for a given asset or business venture, two
categories of risk are important. The first is business risk, which is the degree
to which the cash flows generated by the business (and its assets) vary in
response to moves in the broader market. In context of the CAPM, business
risk can be quantified in terms of an “assets beta” or “unlevered beta.” For a
company with an assets beta of 1, the value of its enterprise will increase
(decrease) by 1 percent for a 1 percent increase (decline) in the market index.

The second category of risk relevant for an equity investment depends
on how the business enterprise is financed and is called financial risk.
Section Il.B below explains how financial risk affects the systematic risk of
equity.
I
I

I
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Q. What are the guiding standards that define a just and reasonable
allowed rate of return on rate-regulated utility investments?
A. The seminal guidance on this topic was provided by the U.S. Supreme Court
in the Hope and Bluefield cases,® which found that:
e  The return to the equity owner should be commensurate with
returns on investments in other enterprises having
corresponding risks;?
e  The return should be reasonably sufficient to assure confidence
in the financial soundness of the utility; and
e  The return should be adequate, under efficient and economical
management, for the utility to maintain and support its credit and
enable it to raise the money necessary for the proper discharge
of its public duties.10
Q. How does the standard for just and reasonable rate of return relate to
the cost of capital?
A. The first component of the Hope and Bluefield standard, as articulated above,

is directly aligned with the financial concept of the opportunity cost of

8 Bluefield Water Works & Improvement Co. v. Public Service Com’n of West Virginia, 262 U.S. 679
(1923) (“Bluefield”), and Federal Power Com’n v. Hope Natural Gas Co., 320 U.S. 591 (1944)
(“Hope”).

° Hope, 320 U.S. at 603.
10 Bluefield, 262 U.S. at 680.
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capital.** The cost of capital is the rate of return investors can expect to earn
in capital markets on alternative investments of equivalent risk.'?

By investing in a regulated utility asset, investors are tying up some
capital in that investment, thereby foregoing alternative investment
opportunities. Hence, the investors are incurring an “opportunity cost” equal
to the returns available on those alternative investments. The allowed return
on equity needs to be at least as high as the expected return offered by
alternative investments of equivalent risk or investors will choose these
alternatives instead. If it is not, the utility’s ability to raise capital and fund its
operations will be negatively impacted. This is a fundamental concept in cost
of capital proceedings for regulated utilities such as NW Natural.

Please summarize how you considered risk when estimating the cost of
capital.

To evaluate comparable business risk, | looked to a proxy group of regulated
natural gas and water utilities. The natural gas and water utilities | consider
have a high proportion of regulated assets and revenue with the majority
having more than 80 percent of assets subject to regulation. Additionally,

they all have a network of assets that are used to serve end-use customers

11 A formal link between the opportunity cost of capital as defined by financial economics and the
proper expected rate of return for utilities was developed by Stewart C. Myers, “Application of
Finance Theory to Public Utility Rate Cases,” Bell Journal of Economics & Management Science
3:58-97 (1972).

12 The opportunity cost of capital is also referred to as simply the “cost of capital,” and can be
equivalently described in terms of the “required return” needed to attract investment in a particular
security or other asset (i.e., the level of expected return at which investors will find that asset at
least as attractive as an alternative investment).
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and they are capital intensive (meaning that each dollar in revenue requires
substantial investment in fixed assets). Further (as explained in Section 111.B
below), | analyzed and adjusted for differences in financial risk due to different
levels of financial leverage among the proxy companies and between the
capital structures of the proxy companies and the regulatory capital structure
that will be applied to NW Natural for ratemaking purposes. To determine
where in the estimated range NW Natural’s ROE reasonably falls, | compared
the business risk of NW Natural to that of the proxy group companies.

B. Financial Risk and the Cost of Equity

How does capital structure affect the cost of equity?

Debtholders in a company have a fixed claim on the assets of the company
and are paid prior to the company’s owners (equity holders) who hold the
inherently variable residual claim on the company’s operating cash flows.
Because equity holders only receive the profit that is left over after the fixed
debt payments are made, higher degrees of debt in the capital structure
amplify the variability in the expected rate of return earned by equity-holders.
This phenomenon of debt resulting in financial leverage for equity holders
means that, all else equal, a greater proportion of debt in the capital structure
increases risk for equity holders, causing them to require a higher rate of
return on their equity investment, even for an equivalent level of underlying

business risk.
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How do differences in financial leverage affect the estimation of the cost
of equity?

The DCF models as well as versions of the CAPM rely on market data to
estimate the cost of equity for the proxy companies, so the results reflect the
value of the capital that investors hold during the estimation period (market
values).

The authorized ROE is applied to the regulatory equity portion of NW
Natural’s rate base. Because the cost of equity is measured using a group of
proxy companies, it may well be the case that these companies finance their
operations with a different debt and equity proportion than the proportion the
Commission allows in NW Natural’s rate base. Specifically, the DCF models
(and the CAPM) measure the cost of equity using market data and
consequently are measures of the cost of equity using the proportion of debt
and equity that is inherent in that data. Therefore, | consider the impact of
any difference between the financial risk inherent in those cost of equity
estimates and the capital structure used to determine NW Natural’s required
return on equity.

Differences in financial risk due to the different degree of financial
leverage in NW Natural’s regulatory capital structure compared to the capital
structures of the proxy companies mean that the equity betas measured for

the proxy companies must be adjusted before they can be applied in
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determining NW Natural’s return on equity.'® Similarly, the cost of equity
measured by applying the DCF models to the proxy companies’ market data
requires adjustment if it is to serve as an estimate of the appropriate allowed
ROE for NW Natural at the regulatory capital structure the Commission
grants.

Importantly, taking differences in financial leverage into account does
not change the value of the rate base. Rather, it acknowledges the fact that a
higher degree of financial leverage in the regulatory capital structure imposes
a higher degree of financial risk for an equity investment in NW Natural’s rate
base than is experienced by equity investors in the market-traded stock of the
less leveraged proxy companies.
How specifically do you consider financial risk in your analysis of the
market data use for the proxy group companies?
The impact of financial risk is taken into account in an analysis of cost of
equity using market-based models such as the DCF and CAPM in several
manners.’* One way is to determine the after-tax weighted-average cost of
capital for the proxy group using the equity and debt percentages as the
weight assigned to the cost of equity and debt. Financial theory holds that for

a given level of business risk, the weighted-average cost of capital is constant

13 This has previously been acknowledged by Commission Staff. See, for example, Opening
Testimony of Matt Muldoon in Docket No. UE 319, Staff Exhibit 500, p. 15.

14 The impact of financial leverage on the risk premium model needs to be considered separately as it
uses regulatory data rather than market data, meaning that differences in regulatory capital
structures are relevant for this model.
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over a broad set of capital structures, i.e., the weighted-average cost of
capital is the same at, for example, 55 and 45 percent equity, as the cost of
equity increases as the percentage of equity decreases. | estimate the
weighted cost of capital for each utility in the proxy group based on that
utility’s capital structure. |then evaluate the average weighted cost of capital
across the proxy group. Once the weighted cost of capital is determined for
the proxy group, | can then determine the cost of equity that is required at NW
Natural’s capital structure. This approach assumes that the after-tax
weighted-average cost of capital is constant for a range that spans the capital
structures used to estimate the cost of equity and the regulatory capital
structure.

A second approach was developed by Professor Hamada, who
estimated the cost of equity using the CAPM and made comparisons between
companies with different capital structures using beta. Specifically, in the
Hamada approach, | use the estimated beta to calculate what beta would be
associated with a 100 percent equity financed firm to obtain a so-called all-
equity or assets beta and then re-lever the beta to determine the beta
associated with the regulatory capital structure. This requires an estimate of
the systematic risk associated with debt (i.e., the debt beta), which is usually
quite small. In NW Natural/302, Villadsen, | set forth additional technical
details regarding the methods that can be used to account for financial risk

when estimating the cost of capital.
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Can you provide a numerical illustration of how the cost of equity
changes, all else being equal, when the degree of leverage changes?
Yes. | constructed a simple example below, where only the leverage of a
company varies. | assumed the return on equity is 11.00 percent at a

50 percent equity capital structure and determine the return on equity that
would result in the same overall return if the percentage of equity in the
capital structure were reduced to 45 percent.

Figure 3
lllustration of Impact of Financial Risk on ROE

Company A Company B
(50% Equity) (45% Equity)

Rate Base [a] $1,000 $1,000
Equity [b] $500 $450
Debt [c] $500 $550
Total Cost of Capital (8%) [d] = [a] x 8% $80.0 $80.0
Cost of Debt (5%) [e] = [c] x 5% $25.0 $27.5
Equity Return [f]1=[d] - [e] $55.0 $52.5
Rate of Return on Equity (ROE) [g] = [f]/ [b] 11.00% 11.67%

Figure 3, above, illustrates how financial risk'® affects returns and the
ROE. The overall return remains the same for Company A and B at $80. But
Company B with the lower equity share and higher financial leverage must
earn a higher percentage ROE in order to maintain the same overall return.
This higher percentage allowed ROE represents the increased risk to equity

investors caused by the higher degree of leverage.

15 Financial risk is risk that a company has due to its capital structure; specifically the higher a
company’s debt, the larger the financial risk.
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The principle illustrated in Figure 3 is an example of the adjustments |
performed to account for differences in financial risk when conducting
estimates of the cost of equity applicable to NW Natural.

Does this approach apply to the risk premium analysis?

Yes, to the extent that there are differences between the capital structures of
the companies used to determine the benchmark ROE and NW Natural, |
need to consider whether | am comparing apples to apples. However,
because the allowed ROE usually is applied to book value capital structures,
it is the book value capital structure that is relevant for the risk premium
method. Because the average book value capital structure for natural gas
utilities for which | have allowed ROE data in the past has been close to that
of NW Natural, | do not need to make any adjustments to the estimated ROE.
| note, however that for 2019, the average and median allowed equity
percentage was 51.3 percent and 52.5 percent, respectively.16

C. Approach to Estimating the Cost of Equity

Please describe your approach for determining the cost of equity for
NW Natural.

As stated above, the standard for establishing a fair rate of return on equity
requires that a regulated utility be allowed to earn a return equivalent to what
an investor could expect to earn on an alternative investment of equivalent

risk. Therefore, my approach to estimating the cost of equity for NW Natural

16 S&P Global Market Intelligence, “Rate Case History” Online version as of November 15, 2019.
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focuses on measuring the expected returns required by investors to invest in
companies that face business and financial risks comparable to those faced
by NW Natural. Because certain models require market data, my
consideration of comparable companies is restricted to those that have
publicly traded stock. To this end, | have selected two proxy groups
consisting of publicly traded companies. The first proxy group consists of
companies providing primarily regulated natural gas distribution services and
the second proxy group consists of highly regulated companies in the water
utility industry.'” | consider both the natural gas distribution sample and the
full sample when deriving estimates of the representative cost of equity
according to standard financial models including two versions of the DCF.

| also perform an analysis of historical allowed ROEs for gas local
distribution companies (“LDCs”) in relation to prevailing risk-free interest rates
at the time the ROE was authorized, and use the implied allowed risk-
premium relationship to estimate a utility cost of equity consistent with current
economic conditions. The results of this implied risk premium analysis

(sometimes referred to herein as the “Risk Premium” model) are an additional

17| consider both a natural gas distribution utility sample (because NW Natural is a natural gas
distribution utility) and a sample including water utilities. The latter sample has the advantage of
being highly regulated and, like gas distribution utilities, being engaged in distributing a commodity
through an extensive network of pipes. Additionally, there is no substitute for water, while there are
initiatives to substitute gas for renewable sources. As a result, the estimates from water companies
are less influenced by individual state policies or changing federal policies than those of the natural
gas companies — i.e., they reflect to a larger degree the fundamental risks of regulated utilities.
Lastly, the number of companies in the natural gas distribution industry has been reduced due to
mergers and acquisitions, so the water utility industry serves to increase the number of available,
fully regulated utilities that serve customers through a network of pipes.
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consideration that supports my recommendation and serves as a check on
the reasonableness of my market-based results.

Q. How does your approach and the models you employ compare to what
the Commission has considered in prior NW Natural proceedings?

A. The Commission has in past decisions put primary emphasis on the DCF
although it has also reviewed data on CAPM-based and risk premium
models.’® Additionally, the Commission Staff has recognized the need to
consider financial leverage and economic conditions,® and the Commission
approved the resulting settlement in UG 344. Because the Commission in the
past has emphasized the DCF model, | present that model first and
demonstrate how my recommendation is supported by the model.

Q. Are there any potential concerns about how current capital market
conditions may influence the DCF model results that may caution
against giving it disproportionate weight in setting NW Natural’s ROE?

A. Yes. If investors use utility stocks to flee to safety as some online investor
sites suggest,?° then the demand for such stocks increases and the price-
earnings ratio will be high relative to a steady-state ratio. In such

circumstances utility stocks act as a relatively less-risky investment vehicle for

18 In UG 288, the Commission was presented with multiple cost of equity methods, including the
CAPM. Order No. 16-076 Supplemented and Affirmed, pp. 7-10 discusses the CAPM, but does not
explain the methods relied upon for the ultimate decision.

19 Opening Testimony of Matt Muldoon in Docket No. UE 319, Staff Exhibit 500, p. 15.

20 Richard Suttmeier, “Flight to Safety’ Into Treasuries and Utilities Continues Despite Stock Market
Rebound” in Seeking Alpha, June 9, 2019. Schott Van Voorhis, “Utility and Infrastructure Closed-
End Funds See Flight to Safety” in The Street, July 13, 2018.
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risk-averse investors, who look for returns during a time of volatile capital
markets and low government bond yields. As a result, the dividend yields are
unrepresentatively low—compared to what investors might expect in a more
normal interest rate environment. If this is the case, implementing the DCF
model using current market data may produce results that understate what
investors’ required returns will be when interest rates move higher, as
expected. Thus, the DCF model’s results may be artificially low. Additionally,
some companies distribute cash to shareholders through buybacks of shares
rather than through dividends. When that is the case, the dividend yield
under-estimates the cash yield shareholders get.?!

The FERC addressed a similar issue in a recent order, where the
FERC expressed its concern about the reliability of DCF model results in the
current market environment as follows.

Under [the premise of the DCF methodology], increases in a

company’s actual earnings or projected growth in earnings

would ordinarily be required to justify an increase in the

company’s stock price. Moreover, there is no evidence that

investments in the utility sector have become less risky during

these periods. However, it appears that during the periods at

issue in these complaint proceedings, average utility stock

prices have increased by more than would be justified by any

increase in actual utility earnings or projected growth in

earnings. From October 1, 2012 through December 1, 2017, the

Dow Jones Utility Average increased from about 450 to 762.59,

an increase of almost 70 percent. However, utility earnings did

not increase by nearly the same amount, as demonstrated in
Figure 3 below, which shows the substantial increase in utilities’

21 This is currently not a relevant consideration for any of the sample companies. Atmos and New
Jersey Resources have in the past engaged in share buybacks. Henceforth, it might be a
consideration in future proceedings.
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price to earnings (PE) ratio during the same period. Moreover,
average IBES three to five year growth projections appear not to
have increased during that period. Thus, there has not been an

increase in either current or projected utility earnings that would
justify the substantial increase in utility stock prices.??

The FERC concluded from this discussion that recent investor behavior with
respect to utility stocks appears to have diverged from the DCF model’s
predictions, a factor that informed FERC’s decision to reconsider its primary
reliance on the multi-stage DCF in favor of giving equal weight to four
different and complementary models. Similarly, this concern informs the way
| consider the results of the DCF models as well as the consideration given to
the results from the CAPM and risk premium models.

V. CAPITAL MARKET CONDITIONS AND THE COST OF CAPITAL

Why do you discuss capital market conditions in testimony aimed at
determining NW Natural’s ROE?

This section discusses important market conditions that affect the inputs to
the cost of equity models. DCF model inputs are affected by the
developments in the economy in general as economic growth affects growth
rates and utility stock prices. Consequently, the capital market developments
affect the growth rates, dividend yield, and the assessment of the estimates’

reasonableness.

22 Coakley v. Bangor Hydro-Electric Co., 165 FERC 61,030, October 2018 (“NETO Briefing Order”),
paragraph 45 (citations omitted).
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Further, the risk-free rate is an input to the risk premium model and
CAPM, thus recent and expected developments in risk-free government
interest rates are important to assess the validity of any measure of the risk-
free rate. Similarly, the Market Risk Premium (“MRP”) is an input to the
CAPM, so factors that affect the MRP (e.g., volatility and changes in
investors’ risk perception) are vital for an accurate determination of the ROE.

Finally, the Tax Cuts and Jobs Act of 2017 (“TCJA”) affected utilities
differently than other companies in that tax reductions generally flow to
customers and, consequently, impact the utility’s credit metrics and earnings
volatility. As a result, it is necessary that the allowed ROE and appropriate
equity capital structure ratio for NW Natural fulfill the requirements set forth by
Hope and Bluefield once the implications of the TCJA are considered. This is
particularly important as NW Natural was among those Moody’s put on
negative watch immediately after the TCJA was signed into law and NW
Natural was downgraded on May 17, 2019.%3
Please summarize how your analysis of capital market conditions
affects your conclusions.

First, | conclude that interest rates are unusually low and expected to
increase over the next few years. This supports my reliance on forecasts of

long-term U.S. Treasury yields for the risk-free rate in models that use the

28 Moody'’s Investor Service, “Rating Action: Moody’s downgrade Northwest Natural Gas Company to
Baa1 from A3; outlook negative,” May 17, 2019.
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risk-free rate as an input.

Second, there are several indicators that the forward-looking estimates
of the MRP are above the historical average. | base this conclusion on
several observations. The forecasts from Bloomberg and the forecasts that
result from using the methodology relied upon by the FERC in its recent
Briefing Order regarding the New England Transmission Owners,?* which find
a MRP above the historical average. Further, the spread between utility bond
yields and Treasury bonds of the same maturity is elevated by approximately
42 basis points relative to the historical spread prior to the 2008 financial
crisis.

The elevation in the spread between utility bond yields and Treasury
bond yields is an indication that monetary policy has put downward pressure
on risk-free rates or that the MRP has increased. Under the first explanation,
risk-free rates are downward biased. Alternatively, the increased yield spread
is an indication that investors require a higher premium to hold assets that are
not risk-free. Under that explanation, the historical MRP is downward biased
relative to the current or forward-looking MRP. Consequently, | consider two
scenarios in the risk premium and CAPM-based models. In Scenario I, | rely
on the forecasted yield on the 10-year Treasury as of March 2019, the latest

Blue Chip forecast for 2021 | have, plus 50 basis points that account for the

24165 FERC 161,030, FERC Order Directing Briefs in Dockets EL11-66-001 etc., issued October 16,
2018 (“NETO Briefing Order”).
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maturity premium between a 20-year and a 10-year government bond. |
combine this forecast with the historical average arithmetic MRP. In Scenario
I, I use the most recent forecast on the 10-year Treasury bond from
Congressional Budget Office (“CBQ”) plus 50 basis points to account for the
maturity premium.?> | combine this risk-free rate with a forecasted MRP of
7.91 percent, which is in between the Bloomberg forecasted rate and that
obtained using the FERC methodology to determine the MRP. Alternatively,
the Scenario Il MRP can be viewed as accounting for the increase in yield
spread as an increase in the yield spread of 25 basis points would relate to an
increase in the MRP of about 1 percent as explained in NW Natural/302,
Villadsen.

| note that the development in interest rates has been dramatic in
October and November 2019 as the 10-year and 20-year yield as of October
4 reached a low of 1.5 percent and 1.8 percent, respectively, but has since
recovered to 1.92 percent and 2.24 percent as of November 12, respectively.
Hence, there has been non-trivial movements in interest rates in an upward
direction following the Federal Reserve’s most recent cut in the Federal

Funds Rate on October 30, 2019. Additionally, Blue Chip Economic

25 Blue Chip Economic Indicators, March 2019 forecast the 10-year yield at 3.1 percent in 2021, while
the CBO in August 2019 forecast the year-end 2021 10-year yield at 2.7 percent;
https://www.cbo.gov/about/products/budget-economic-data#4
The use of the CBO forecast is a deviation from my practice of using the most recent Blue Chip
forecast, but given the decline in actual and forecast interest rates and the lack of a recent forecast
for 2021 as of the date of estimation, | find the use of an alternate source justified. For the same
reason, | did not add any portion of the current yield spread to the Scenario I risk-free rate.
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Indicators as of October 2019 provided a forecasted 10-year yield of 2.2
percent for 2022, which is lower than their March 2019 forecast and lower
than that of the CBO. At the same time, the spread between utility bond
yields and yields on long-term government bonds have increased, so that
there is evidence that either the government bond yield is artificially low or the
premium investors require to hold securities that are not risk-free has
increased. However, given that the Commission in the past has de-
emphasized the CAPM model, | have not updated the results since
September.

Further, | conclude that because (all else equal) the TCJA results in
reduced cash flows and increased volatility of cash flows for NW Natural, it is
appropriate to consider the impact on NW Natural’s need for equity capital (or
its ROE). As noted above, this is particularly relevant to NW Natural as
Moody’s earlier in 2019 downgraded Northwest Natural Gas Company.2®
Additionally, NW Natural Holdings issued common stock in June 2019.%’

A. Interest Rate Developments
What are the relevant developments regarding interest rates?
Interest rates, including the long-term government bond yields that are

typically used to represent the risk-free rate in the context of regulated utility

26 See footnote 23 above.
27 NWN Press Release, “NW Natural Holdings Prices Public Offering of Common Stock,” June 4,
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ratemaking, have remained extremely low in the years since the global
financial crisis of 2008. While current yields are very low with the 20-year
government bond yield around 2¥4 percent,?® the yield is expected to increase
over the next few months or years. Blue Chip Economic Indicators,
Consensus Forecasts, and the CBO expect the 10-year yield to increase to
2.1 — 2.6 percent in 2022 for a 20-year government bond yield of 2.6 to 2.7
percent.?® This is an increase of 60 to 70 basis points. The 2022 yield on
long-term (e.g., 10-year) government bond is expected to increase
additionally. Figure 4 below shows the development in 10-year government
bond yields as well as the forecasts for 2020 through 2022. The yield on 20-
year government bonds is expected to be higher by about 50 basis points.
I

I

I

28 As of November 8, 2019, the Federal Reserve of St. Louis reported the 20-year yield at 2.27
percent.

29 Blue Chip Economic Indicators, August 10, 2019 expect the 10-year government bond yield at 2.1
percent; Consensus Forecast, August 12, 2019 expects the 10-year government bond yield at 2.2
percent and CBO expects the 10-year government bond yield at 2.2 — 2.3 percent in 2020. Adding
50 basis points to the 10-year estimate for the maturity premium, the 20-year government bond
yield is expected to be 2.6 to 2.8 percent.
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Figure 4
Historical and Projected Ten-Year Treasury Bond Yields
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Source: Historical data from Bloomberg. Forecasts from Blue Chip Economic Indicators March 2019 issue.

Q. What forces contributed to the sustained period of very low interest rates
over the decade following the 2008 financial crisis?

A. The monetary policy actions of the Federal Reserve (the “Fed”) in response to
the financial crisis were a key driver of the low interest rates. The Fed’s
Federal Open Market Committee (“FOMC”) undertakes market actions to
influence interest rates—especially the so-called “federal funds rate”3°—
subject to its statutory mandate to maximize employment and keep inflation
under control. In response to the financial crisis, the FOMC drastically

reduced its target federal funds rate from 5.25 percent in August 2007 to

30 The federal funds rate is the rate at which large banks lend and borrow funds in the short-term. It is
therefore influential in determining market interest rates throughout the economy.
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0.00 — 0.25 percent starting in December 2008.3! The Fed’s zero interest rate
policy remained in effect for the next seven years, ending in December 2015
when the FOMC finally raised its federal funds target to 0.25 - 0.50 percent.*?

Concurrent with its sustained monetary policy actions related to the
short-term federal funds rate, the Fed also implemented several
unprecedented policy interventions with the explicit goal of reducing interest
rates on long-term borrowing instruments. This “quantitative easing” program
of long-term government bonds served to keep Treasury yields at very low
levels for an extended period of time. Importantly, even after the FOMC
ceased buying securities, it maintained trillions of dollars’ worth of Treasuries
and government-backed mortgage backed securities on its balance sheet,
continuing to reinvest the principal when the assets matured.33

Global economic conditions also contributed to the unprecedented low
rates on U.S. government debt. For example, at the height of the European
sovereign debt crisis in 2011-2012, flight from European bonds and yield-
lowering actions by the European Central Bank (“ECB”) spurred increased

demand for U.S. Treasury bonds—thus driving up prices and bringing yields

31 See FOMC Statements issued August 7, 2007 and December 16, 2008 accessed at
https://www.federalreserve.gov/monetarypolicy/fomc _historical.htm.

32 See FOMC Statement, December 16, 2015 accessed at
https://www.federalreserve.gov/monetarypolicy/fomccalendars.htm.

33 As of June 30, 2019, the Fed’s long-term Treasury and Agency securities balance was at $3.8
trillion. See Board of Governors of the Federal Reserve System, Credit and Liquidity Programs and
the Balance Sheet, accessed at https://www.federalreserve.gov/aboutthefed/files/quarterly-report-
20190630.pdf.
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down. This pattern repeated in 2016 in the period leading up to, and
especially following, the “Brexit” vote. Indeed, on July 10, 2016, shortly after
Great Britain officially voted to leave the European Union, the 10-year U.S.
Treasury Yield reached its all-time low of 1.37 percent.3* The materialization
of Brexit and its consequences have yet to occur.
How does current interest rates relate?
As shown in Figure 4 above, U.S. Treasury bond yields have recently
declined. Following an upward trajectory from mid-2016 through year-end
2018, the yield on 10-year Treasury bonds (as well as that of other
government bonds) started to decline, so that the current yield on the 10-year
Treasury bond is below 2 percent and the yield on the 20-year Treasury bond
is around 2¥4 percent.

At the same time the Federal Reserve has lowered the federal funds
rate three times in 2019 (year-to-date) — most recently on October 30, 2019,
when the Federal Reserve lowered the target range for the funds rate to 1%
to 1% percent.3® Interest rate forecasts have similarly changed throughout
2019, so that Blue Chip Economic Indicators as well as, for example, the
CBO have lowered the forecasted rate relative to late 2018 and forecast a

slow albeit steady increase in the risk-free rate. As a result, | am

34 Yield from Bloomberg. See also “U.S. 10-Year Treasury Yield Closes at Record Low” (July 5, 2016)
The Wall Street Journal, accessed at:

https://www.wsj.com/articles/government-bond-yields-in-u-s-europe-hit-historic-lows-1467731411.

35 Federal Reserve Press Release, “Federal Reserve Issued FOMC Statement,” October 30, 2019;
https://www.federalreserve.gov/newsevents/pressreleases/monetary20191030a.htm.
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conservatively using a forecasted risk-free rate of 3.35 and 3.60 percent for
the 20-year Treasury yield in 2021-22. The forecast of 3.35 percent is
combined with a forecasted market risk premium that takes any unusual
market conditions into account, whereas the 3.60 percent takes the unusual
market conditions into account and is combined with a historical average
market risk premium. Hence the two versions span a range of capital market
conditions as explained below.

B. Risk Premiums and Yield Spreads

What is the Market Risk Premium?

In general, a risk premium is the amount of “excess” return—above the risk-
free rate of return—that investors require to compensate them for taking on
risk. As illustrated above in Figure 2, the riskier the investment, the larger the
risk premium investors will require.

The MRP is the risk premium associated with investing in the market
as a whole. Since the so-called “market portfolio” embodies the maximum
possible degree of diversification for investors,3¢ the MRP is a highly relevant
benchmark indicating the level of risk compensation demanded by capital
market participants. It is also a direct input necessary to estimating the cost

of equity using the CAPM and other risk-positioning models.

36 |n finance theory, the “market portfolio” describes a value-weighted combination of all risky
investment assets (e.g., stocks, bonds, real estate) that can be purchased in markets. In practice,
academics and financial analysts nearly always use a broad-based stock market index, such as the
S&P 500, to represent the overall market.

28 — DIRECT TESTIMONY OF DR. BENTE VILLADSEN

Rates & Regulatory Affairs
NW Natural



10

11

12

13

14

15

16

NW Natural/300
Villadsen/Page 29

Q. Do you have any data on how estimates of the MRP have evolved over

the time leading up to and since the 2008 financial crisis?

A. Yes. There are several versions of a forecasted MRP including one from

Bloomberg, using the method the FERC relied upon in its NETO Briefing
Order, as well as a multitude of academic suggestions. | briefly discuss these
methods below.

Several forecasters, including Bloomberg, publish a forward-looking
estimate of the MRP. Bloomberg bases its forecast on market prices and
expected dividends for U.S. stocks.3” Figure 5 displays the development of
Bloomberg’s forecasted MRP since 2006.

The Bloomberg MRP increased substantially with the onset of the
financial crisis and has remained elevated relative to pre-crisis levels, though
the August 2019 average forward-looking MRP reported by Bloomberg is in
line with the long-term historical average MRP.3® While the MRP has
moderated since the financial crisis, it has been above the historical average

almost every month since the financial crisis.3°

37 Bloomberg’s calculation of the expected market return is based on an implementation of a multi-
stage DCF model (see Section V.B below) applied to all dividend paying stocks in the S&P 500
index; Bloomberg calculates the MRP by subtracting the current 10-year Treasury bond yield from
the estimated expected market return, however, it is also possible to calculate the MRP measured
relative to a 20-year Treasury bond yield. This is the calculation | perform for ease of comparison
to historical average risk premiums calculated by comparing the Ibbotson data on stock market
returns in excess income returns on long-term U.S. Treasury yields with an approximate average
maturity of 20 years.

38 As noted below, the historical average MRP calculated using the long-established Ibbotson stock
and bond market data currently published by Duff & Phelps is 6.91 percent.

39 Average of Bloomberg forecasted MRP (relative to 20-year Treasury Bonds) for the U.S. from
January 2009 - August 2019. Bloomberg as of August 31, 2019.
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Figure 5
Bloomberg Forward looking MRP (2006-2019)
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Source: Bloomberg as of 8/31/2019.

A somewhat higher result is obtained if I, instead of looking to Bloomberg,
consider the MRP that results from implementing the DCF model on the S&P
500 using growth forecasts from the Institutional Brokers’ Estimation System
(“IBES”)* and current dividend yields as the FERC did in its NETO Briefing
Order.*! This resulted in a forecasted MRP of 9.02 percent at the end of Q3,
2019.#2 The FERC Staff in a recent filing presented an MRP of 7.65 percent
over the 30-year Treasury bond or the equivalent of approximately 7.9 to 8.15

percent over the 20-year Treasury bond although this calculation did not

40 |BES is a database that gathers and compiles the different estimates made by stock analysts on
the future earnings for the majority of U.S. publicly traded companies.

41 See NW Natural/303, Villadsen, Schedule BV-17.

42 The FERC in its NETO Briefing Order seemingly endorsed a forward-looking MRP of the type
estimated here calculated as the market value weighted dividend yield plus growth rate for the S&P
500 minus the prevailing 30-year government bond yield.
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follow the FERC’s NETO Briefing Order.#®* Consequently, empirical evidence
suggests that the forward-looking MRP is substantially higher than the
historical average MRP and some regulators are considering these results.*
Q. Are these observations supported by academic research?
Yes, a study by Duarte and Rosa of the Federal Reserve of New York
aggregates the results of many models of the required MRP in the U.S. and
tracks them over time. The study finds a very high MRP following the
financial crisis.

The analysis estimates the MRP that results from a range of models
each year from 1960 through the present.*® The analysis then reports the
average as well as the first principal component of results.*®¢ The analysis
then finds that the models used to determine the risk premium are converging
to provide more comparable estimates and that the average annual estimate
of the MRP was at an all-time high in 2013. These estimates show a
persistent elevation of the MRP over the historical figure. Figure 6 below

replicates Duarte and Rosa’s summary findings.

43 Affidavit of Trial Staff Witness Robert J. Keyton in Dockets Nos. EL11-66-001 et al., January 11,
2019, p. 28. The MRP over a 20-year Treasury bond was calculated using the spread between 30-
year and 20-year Treasury bond yields as of April 4, 2019 and the average since 1990,
respectively.

44 FERC has issued a Notice of Inquiry to re-examine its policies on the appropriate inputs to and
approach for measuring the ROE for public utilities:
https://www.ferc.gov/media/news-releases/2019/2019-1/03-21-19-E-2.asp#.XOgrRaHsaHs.

45 Fernando Duarte and Carlo Rosa, “The Equity Risk Premium: A Review of Models,” Federal
Reserve Bank of New York, December 2015 (Duarte & Rosa 2015).

46 Duarte & Rosa emphasize the “first principal component” of the 20 models. This means that the
authors used statistics to compute the weighted average combination of the models that captures
the most variability among the 20 models over time.
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Figure 6

Duarte and Rosa’s Chart 3
One-Year Ahead MRP and Cross-Sectional Mean of Models

Is there any other market evidence concerning risk premiums?

Yes. One observable risk premium is the spread between yields on risk-free
Treasury bonds and yields on corporate bonds of the same maturity. Unlike
U.S. government bonds, debt instruments issued by corporate entities come
with some probability of default and have some associated level of systematic
risk. To compensate for this risk, corporate bonds—including utility bonds—
offer higher expected returns (as measured by the market yield) than do
government bonds.

Figure 7 plots the yield spread for BBB-rated utility bonds compared to
Treasury bonds for the longest period of available data. As the figure shows,
utility yield spreads spiked dramatically with the onset of the financial crisis
and have remained elevated to their pre-crisis average level.

I
I

I
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1 Figure 7
Spread between 20-year BBB-rated Utility Bond and 20-year Treasury Bond Yields
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Source: Bloomberg as of 7/31/2019.

2 Q. What are the implications of elevated yield spreads to the cost of

3 equity?
4 A The yield spread is simply one form of risk premium, albeit for assets
5 (corporate bonds) that are relatively lower risk compared to equity securities
6 (i.e., stock). Consequently, one explanation for the elevated yield spread is
7 that investors are requiring a higher premium to take on market risk than they
8 did on average prior to the financial crisis.4” This would indicate an elevated
9 MRP compared to the historical average.
10 An alternative explanation for the elevated yield spread is that the yield
11 on Treasury bills remains artificially low due to the lingering after-effects of the

47 See “Explaining the Rate Spread on Corporate Bonds,” Edwin J. Elton, Martin J. Gruber, Deepak
Agarwal, and Christopher Mann, The Journal of Finance, February 2001, pp. 247-277.
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Fed’s unprecedented monetary policy over the last decade. Under this
explanation, the yield spread would be expected to return to its historical
average level as the risk-free rate returns to more normal levels over an
extended period of time. | reflect these two possibilities in my testimony by (i)
combining a forecasted risk-free rate of 3.6 percent with the historical MRP
(artificially low risk-free rate) and (ii) combining a forecasted risk-free rate of
3.35 percent with a forecasted MRP (investors are requiring a higher premium
to invest in equities).

As discussed in NW Natural/302, Villadsen, an increase in yield spread
indicates an increase in the risk premium investors require to hold securities
that are not risk-free.

C. Market Volatility

How does the stock market’s volatility relate to the cost of capital?
Academic research has found that investors expect higher risk premiums
during more volatile periods,*® indicating that the MRP may increase when
market volatility is high, even when investors’ level of risk aversion remains

unchanged. This is relevant to estimating the Company’s cost of equity

48 See, e.g., K. French, W. Schwert and R. Stambaugh (1987), “Expected Stock Returns and
Volatility,” Journal of Financial Economics, Vol. 19, p. 3:

We find evidence that the expected market risk premium (the expected return on a
stock portfolio minus the Treasury bill yield) is positively related to the predictable
volatility of stock returns. There is also evidence that unexpected stock returns are
negatively related to the unexpected change in the volatility of stock returns. This
negative relation provides indirect evidence of a positive relation between expected
risk premiums and volatility.
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because increased volatility suggests higher risk premiums and therefore
higher market-required ROE.

A measure of the market’s expectations for volatility is the VIX index
below in Figure 8 below, which measures the 30-day implied volatility of the
S&P 500 index.*® These indices are also referenced as the “market’s fear
gauge.”® While the VIX has recently been trading below its long term
historical average of approximately 19.2, it spiked substantially above that
level in December 2018 and again in early August 2019, each time concurrent

with a significant drop in the stock market.® The VIX averaged 11.1 in 2017,

10

11

12

13

14

15

increased to average 16.6 in 2018, and has averaged 19.0 in August 2019 —

close to its long-run average and up from the level in the last two years.
I
I
I

I

49 See, e.g., Chicago Board Option Exchange at http://www.cboe.com/micro/VIX/vixintro.aspx.
50 CNBC, “VIX, the Market's Fear Gauge Plunges in Historic One-Week Move,” July 5, 2016.

51 As an illustration of the market volatility, the S&P 500 dropped more than 350 points (12 percent)

during the first three weeks of December 2018.
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Figure 8

VIX Index
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Q. Do you look at any other indexes regarding market volatility?

Yes. The SKEW index, which measures the market’s willingness to pay for
protection against negative “black swan” stock market events (i.e., sudden
substantial downturns),>? offers a reason to be cautious of interpreting recent
low VIX levels as an indicator of improved capital market certainty over the
long term. A SKEW value of 100 indicates outlier returns are unlikely, but as
the SKEW increases, the probability of outlier returns becomes more
significant. Figure 9 shows that the SKEW currently averaged approximately
121 to-date in 2019, while the index has averaged 119.5 since January 1990.

This indicates that investors are willing to pay for protection against downside

52 See, for example, http://www.cboe.com/products/vix-index-volatility/volatility-indicators/skew.
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risk and thus are exhibiting signs of elevated risk aversion concerns of
downside tail risk.

The SKEW was on an upward trend until late 2018 but has since
oscillated around the long-run average of about 120. The SKEW averaged
134.8 in 2017, declined slightly to 132.4 in 2018, and has been slightly above

the long-run average at an average of 121.2 to-date in 2019.

Figure 9
SKEW Index
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Are there reasons why capital markets may exhibit high volatility going
forward?

Yes. A few contributing factors in recent capital market volatility include
notably the shut-down of the federal government, challenging tariff
negotiations between the U.S. and its trading partners, the uncertainty

regarding Brexit, substantial uncertainty in the Middle East, and other
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geopolitical events. Lastly, the slow-down in Europe and the lower-than-
expected growth in the first few months of 2019 could result in market
interruptions.

Why are market volatility and interruptions relevant for the cost of
equity?

All else equal, higher market volatility and market interruptions impact
investor perceptions and they require a higher return to invest in securities
that are not risk-free. Thus, it is important to consider whether traditional (and
especially backward-looking methods) fully capture investor sentiment.

Are there other developments that are relevant for the purpose of
determining NW Natural’s cost of equity?

Yes. The Tax Cuts and Jobs Act of 2017 (“TCJA”) was passed in late 2017
and reduced the federal corporate marginal tax rate from 35 percent to 21
percent. Although the TCJA is likely to be a net positive for investors in
unregulated companies, for the Company, the vast majority (if not all) of the
benefits will flow to customers. This is because the savings in income taxes
will flow through to customers in the form of lower rates.

The TCJA reduces a regulated utility’s credit metrics absent an action
from the utility or other changes. One way to increase the credit metrics is to
increase the proportion of equity that is used to finance the company or at
least not allow it to become reduced. Two important developments for the

Company in 2019 are worth mentioning. Moody’s downgraded NW Natural in
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May, and in June NW Natural's parent company issued equity. In the light of
NW Natural’s need for capital investments and the TCJA impact on credit
metrics, it is important to NW Natural to maintain its equity percentage and
hence issue equity periodically. Such issuances benefit customers in that it
maintains the credit worthiness of the Company and the cost of the equity
issuances are thus incurred for the benefit of customers.

V. ESTIMATING THE COST OF EQUITY

A. Proxy Group Selection

How do you identify proxy companies of comparable business risk to
NW Natural?

NW Natural is primarily engaged in the regulated natural gas distribution
business. The business risk associated with these endeavors depends on
many factors, including the specific characteristics of the service territory and
regulatory environment in which the provider of these services operates.
Consequently, it is not possible to identify publicly traded proxy companies
that replicate every aspect of NW Natural’s risk profile. However, selecting
companies with business operations concentrated in regulated industries or
having similar lines of business and/or business environments is an
appropriate starting point for selecting one or more proxy groups of
comparable risk to NW Natural. As a second step, | must evaluate NW
Natural or Oregon-specific risks to ensure that the Company’s ROE is placed

appropriately relative to the sample companies.
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To this end, | have selected a sample of natural gas distribution utilities
and water utilities. Jointly these companies comprise the “Full Sample.” |
also report results for the gas distribution utilities that are included in the Full
Sample and refer to that sample as the “Gas Sample.” The proxy companies
are similar to NW Natural in that they are rate-regulated by state utility
commissions, provide customers a product through a network of pipeline
assets, and rely on substantial capital to provide service; i.e., they are capital-
intensive as is NW Natural.

It is important that a proxy group used to assess the cost of equity for
NW Natural (absent of any unique Oregon or Company characteristics) is
regulated, because regulation tends to place substantial requirements and
also protections on the companies. | also believe the physical characteristics
of the industry — e.g., network, capital-intensive, serving many different
customers — is a characteristic of NW Natural and of the selected natural gas
distribution and water utilities. The network characteristic implies that assets
cannot readily be employed in a different capacity, capital intensity affects the
operating risks through the split between fixed and variable costs, and the
customer composition affects the demand risk. For example, many natural
gas and water utilities face declining per-customer demand due to

conservation.
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Why are you including water utilities when evaluating the cost of capital
for a natural gas distribution utility?

For several reasons. First, the natural gas distribution industry is expected to
undergo substantial changes as customers, regulators and the legislature
focus on carbon reductions. This means that initiatives in a specific state
influences stock prices and analysts’ evaluations along with more
fundamental operating and market conditions. | therefore select a group of
water utilities, where there are no carbon considerations, to assess whether
the estimates from the gas LDCs are reasonable. Second, investors make
comparisons across regulated companies, so it becomes important to
consider whether the returns awarded NW Natural are comparable not only to
other natural gas utilities but also to other similar risk benchmarks — | consider
a broader sample of natural gas and water utilities a reasonable such
benchmark. Third, natural gas and water utilities generally share not only
regulators but also the characteristics of being (a) capital-intensive, (b)
network industries, and (c) providing essential services and interfacing with
the local community. As discussed below, Oregon and the City of Portland
have climate policy initiatives to reduce the emission of carbon dioxide
(“CO2") and the Oregon legislature has discussed House Bill 2020 (“HB
2020”), which has not passed but is indicative of possible policies. All such
initiatives will impact NW Natural. In addition, NW Natural is smaller in size

as measured by revenue or equity than the comparable companies. |
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therefore believe these companies provide a useful benchmark when
evaluating the cost of equity for NW Natural.

Water utilities are better proxies for natural gas utilities than, for
example, electric utilities for several reasons: (i) water utilities serve
customers through a network of pipes similar to gas utilities, (ii) water utilities
are highly regulated while some electric utilities own unregulated generation,
(i) water utilities and gas utilities are currently undertaking substantial
investment in pipe replacement, and (iv) water utilities have generally had
stable credit ratings similar to those of gas utilities.

| note that my recommended ROE for NW Natural is fully supported by
the gas utility sample but | find the water sample provides additional
confirmation on the numbers.

Please summarize how you selected the members of the Full Sample
and the Gas Sample.

To identify companies suitable for inclusion in the Full Sample, | started with
the universe of publicly traded companies in the natural gas and water utility
industry as identified by Value Line Investment Analyzer (“Value Line”). |
started with Value Line’s list of publicly traded companies classified as gas
LDCs or water utilities. Next, | reviewed business descriptions and financial
reports of these companies and eliminated companies that had less than 50
percent of their assets dedicated to regulated utility activities in their industry;

e.g., hatural gas or water utility services.
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With this group of companies, | applied further screening criteria to
eliminate companies that have had recent significant events that could affect
the market data necessary to perform cost of capital estimation. Specifically,
| identified companies that have cut their dividends or engaged in substantial
merger and acquisition (“M&A”) activities over the relevant estimation
window.>2 | eliminated companies with such dividend cuts because the
announcement of a cut may produce disturbances in the stock prices and
growth rate expectations in addition to potentially being a signal of financial
distress. | generally eliminated companies with significant M&A activities
because such events typically affect a company’s stock price in ways that are
not representative of how investors perceive its business and financial risk
characteristics. For example, a utility’s stock price will commonly jump upon
the announcement of an acquisition to match the acquirer’s bid.

Further, | require companies have an investment grade credit rating>*
and more than $300 million in annual revenues for liquidity purposes. A final,
and fundamental, requirement is that the proxy companies have the

necessary data available for estimation.

53 As described in Sections V.D, the CAPM requires five years of historical data, while the DCF relies
on current market data.

54 In some cases, a proxy company does not have a credit rating from any of the major rating
agencies. However, if they were to be rated, they would receive an investment grade rating. In
these instances, | assign the company the average credit rating of the rest of the proxy group.
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What are the characteristics of the Gas and Water Utility Proxy Group?
| calculate my results for both the gas proxy group and for the combined Gas
and Water Utility Proxy Group. The proxy group(s) are comprised of gas and
water utilities whose primary source of revenues and majority of assets are
subject to regulation. The final proxy group consists of the nine gas and five
water utilities listed in Figure 10 below.

All companies are engaged in the distribution of a commodity to end-
use customers through a network of pipes and mains. While the product
differs across gas and water utilities, they are all focused on distribution, a
mix of residential, commercial and industrial customers and all are regulated.
Further, the proxy group companies have credit ratings in the range of BBB to
A+, which is consistent with NW Natural’s credit rating albeit the average for
the proxy companies is slightly higher.

Figure 10 reports the proxy companies’ annual revenues for the most
recent four quarters as of Q2, 2019 and also reports the market capitalization,
credit rating, beta and growth rate. The annual revenue as well as the market
cap was obtained from Bloomberg. The credit rating is reported by
Bloomberg. The growth rate estimate is a weighted average between
estimates from Thomson Reuters and Value Line. Betas were obtained from

Value Line.
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Figure 10
Gas and Water Proxy Group
Annual Revenue Market Cap. S&P Value
(Q2 2019) Regulated (Q2 2019) Credit Long-Term Line
Company ($MM) Assets (SMM) Rating Growth Estimate  Beta
[1 [2 [3 [4] [5] [6]
Atmos Energy $2,903 M $12,430 A 6.6% 0.60
Chesapeake Utilities $700 R $1,538 A- 9.3% 0.65
New Jersey Resources $2,760 R $4,491 A- 6.6% 0.70
NiSource Inc. $5,237 R $10,787 BBB+ 5.6% 0.55
Northwest Natural $727 M $2,094 A 6.9% 0.60
ONE Gas Inc. $1,654 R $4,782 A 6.7% 0.65
South Jersey Inds. $1,796 R $3,070 BBB 13.1% 0.80
Southwest Gas $3,001 M $4,830 BBB+ 7.3% 0.70
Spire Inc. $1,966 R $4,288 A- 4.4% 0.65
Amer. States Water $462 R $2,735 A+ 9.0% 0.65
Amer. Water Works $3,521 R $21,123 A 7.5% 0.60
California Water $692 R $2,414 A+ 8.4% 0.70
Middlesex Water $136 R $992 A 3.3% 0.70
York Water Co. (The) $50 R $453 A- 11.5% 0.75

Sources and Notes:
[1]: Bloomberg as of August 30, 2019.
[2]: Key R - Regulated (More than 80% of assets regulated).
M - Mostly Regulated (50%-80% of assets regulated).
D - Diversified (Less than 50% of assets regulated).
Source: Calculations based on EEI definitions and Company 10-Ks.
[3]: See Schedule No. BV-3 Panels A through I.
[4]: Bloomberg as of August 30, 2019.
[5]: See Schedule No. BV-5.

| note that I included NW Natural in the proxy group for comparability, but |
ensure the Company does not unduly influence the estimated cost of equity.
Q. How do the proxy companies compare to NW Natural in terms of
financial metrics?
A. NW Natural’'s regulated gas operations expects to generate revenues of |l
I in 2019, while NW Natural Holdings had revenue of $706 million in

2018.%6 Compared to the annual revenues of the proxy companies, NW

55 NW Natural.

56 NW Natural Holdings 2018 Annual Report, p. 64. NW Natural’s regulated Oregon operations are a
portion of NW Natural Holdings.
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Natural is smaller. NW Natural’'s unsecured credit rating at Baa1 from
Moody’s is towards the lower end of the comparable companies. Lastly, as
noted above, NW Natural is a regulated distribution company as is the proxy
companies.

What regulatory capital structure did you use for NW Natural?

As recommended by NW Natural witness Brody Wilson, | use a capital
structure including 50 percent equity in my recommendation.

B. DCF-Based Estimates

Can you describe the DCF model’s approach to estimating the cost of
equity?

The DCF model attempts to estimate the cost of capital for a given company
directly, rather than based on its risk relative to the market as the CAPM
does. The DCF method assumes that the market price of a stock is equal to
the present value of the dividends that its owners expect to receive. The
method also assumes that this present value can be calculated by the
standard formula for the present value of a cash flow—literally a stream of
expected “cash flows” discounted at a risk-appropriate discount rate. When
the cash flows are dividends, that discount rate is the cost of equity capital:
I

I

1
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—D1 D2 D3 Dr
Po =1 (1412 (1+1)3 A+ @)

Where,

P, is the current market price of the stock;

D, is the dividend cash flow expected at the end of period ¢t;

T is the last period in which a dividend cash flow is to be received; and
r is the cost of equity capital.

Importantly, this formula implies that if the current market price and the
pattern of expected dividends are known, it is possible to “solve for” the
discount rate r that makes the equation true. In this sense, a DCF analysis
can be used to estimate the cost of equity capital implied by the market price
of a stock and market expectations for its future dividends.

Many DCF applications assume that the growth rate lasts into
perpetuity, so the formula can be rearranged algebraically to directly estimate
the cost of capital. Specifically, the implied DCF cost of equity can then be

calculated using the well-known “DCF formula” for the cost of capital:
r=2+g=2x(1+g)+g )
Py Py

where D, is the current dividend, which investors expect to increase at rate g
by the end of the next period, and over all subsequent periods into perpetuity.
Equation (2) says that if equation (1) holds, the cost of capital equals the
expected dividend yield plus the (perpetual) expected future growth rate of

dividends. | refer to this as the single-stage DCF model; it is also known as
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the Gordon Growth model, in honor of its originator, Professor Myron J.
Gordon.
Are there other versions of the DCF model?
Yes. There are many alternative versions, notably (i) multi-stage models, (i)
models that use cash flow rather than dividends, or versions that combine
aspects of (i) and (ii).>” One such alternative expands the Gordon Growth
model to three stages. In the multistage model, earnings and dividends can
grow at different rates, but must grow at the same rate in the final, constant
growth rate period. %8

In my implementation of the multi-stage DCF, | assume that companies
grow their dividend for five years at the forecasted company-specific rate of
earnings growth, with that growth then tapering over the next five years
toward the growth rate of the overall economy (i.e., the long-term gross
domestic product (GDP) growth rate forecasted to be in effect 10 years or
more into the future).

1. DCF Inputs and Results
What growth rate information do you use?
The first step in my DCF analysis (either constant growth or multi-stage

formulations) is to examine a sample of investment analysts’ forecasted

57 The Surface Transportation Board uses a cash flow based model with three stages. See, for
example, Surface Transportation Board Decision, “STB Ex Parte No. 664 (Sub-No. 1),” Decided
January 23, 2009.

58 See NW Natural/302, Villadsen, Section | for further discussion of the various versions of the DCF
model, as well as the details of the specific versions | implement in this proceeding.

48 — DIRECT TESTIMONY OF DR. BENTE VILLADSEN

Rates & Regulatory Affairs
NW Natural



10

11

12

13

14

15

16

17

18

19

20

21

NW Natural/300
Villadsen/Page 49

earnings growth rates for companies in my proxy group. For the single-stage
DCF and for the first stage of the multi-stage DCF, | use investment analyst
forecasts of company-specific growth rates sourced from Value Line and
Thomson Reuters IBES.

For the long-term growth rate for the final, constant-growth stage of the
multistage DCF estimates, | use the long-term U.S. GDP growth forecast of
4.0 from Blue Chip Economic Indicators.>® Thus, the long-run (or terminal)
growth rate in the multi-stage model is nominal GDP growth.

What are the pros and cons of the input data?

Both the Gordon Growth and single-stage DCF models require forecast
growth rates that reflect investor expectations about the pattern of dividend
growth for the companies over a sufficiently long horizon, but estimates are
typically only available for three - five years. In the multi-stage version, | taper
these growth rates toward a stable growth rate corresponding to a forecast of
long-term GDP growth for all companies.

One issue with the data is that it includes solely dividend payments as
cash distributions to shareholders, while some companies also use share
repurchases to distribute cash to shareholders. To the extent that companies
distribute cash to shareholders via share repurchases, a DCF model that
uses dividends as the payment to shareholders will under-estimate the cost of

equity capital.

See Blue Chip Economic Indicators, March 2019, p. 14.
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Please summarize the DCF-based cost of equity estimates for the proxy
groups.

The results of the DCF-based estimation for the proxy groups are displayed
below in Figure 11.

Figure 11
DCF Model Results at 50% Equity

Simple Multi-stage

[1] [2]
Gas Sample 12.5% 9.0%
Water Sample 13.9% 8.4%

How do you interpret the results of your DCF analyses?

The DCF models are estimated based on dividend yields that may be
expected to increase as interest rates continue to rise in the coming months
and years. As Price / Earnings ratios change with interest rates, so does the
dividend yield (assuming a reasonable constant payout ratio). As a
consequence, the dividend yield is more likely to be under-estimated than
over-estimated going forward. At the same time, the Blue Chip forecasted
GDP growth is well below the GDP growth the U.S. recently has experienced,
so if the 2018 and first half of 2019 GDP growth pattern continues, the multi-

stage model will incorporate a GDP growth that is too low.%® Therefore, |

60 Blue Chip’s forecasted GDP growth was 4.0 percent at the time of estimation, while the realized
nominal GDP growth for 2018 per the Bureau of Economic Analysis is 5.2 percent (real GDP of 2.9
percent plus inflation of 2.3 percent). The 2019 GDP growth to date has been approximately 4.9
percent. Source: https://www.bea.gov/system/files/2019-05/gdp1g19 2nd 0.pdf
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believe the multi-stage DCF model is downward biased in that it suffers from
both of these effects. As a result | acknowledge that the single-stage DCF
model makes the strong assumption that current three-to-five year Earnings
Per Share growth expectations will persist into perpetuity. | conclude that a
reasonable low-end estimate is higher than the multi-stage DCF model’s
results, while the high end is lower than the single-stage DCF model’s results.
Looking to the gas sample, | find a range of 9.5 to 11.5 percent reasonable,
while the water sample indicates a wider range of approximately 9 to 13
percent.5?

C. Risk Premium Model Estimates

Did you estimate the cost of equity that results from an analysis of risk
premiums implied by allowed ROEs in past utility rate cases?

Yes. In this type of analysis, sometimes called the “risk premium model,” the
cost of equity capital for utilities is estimated based on the historical
relationship between allowed ROEs in utility rate cases and the risk-free rate
of interest at the time the ROEs were granted. These estimates add a “risk
premium” implied by this relationship to the relevant (prevailing or forecast)
risk-free interest rate:

Cost of Equity = 1y + Risk Premium (3)

61 9.5 percent is equivalent to the multi-stage result plus 50 bps, while 11.5 percent is equivalent to
the single-stage result minus 100 bps. The average of the DCF results is 10.75 for the gas sample,
which | view as a reasonable point estimate for the DCF model.
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What are the merits of this approach?

First, it estimates the cost of equity from regulated entities as opposed to
holding companies, so that the relied-upon figure is directly applicable to a
rate base. Second, the allowed returns are readily observable to market
participants, who will use this one data input in making investment decisions,
so that the information is at the very least a good check on whether the return
is comparable to that of other investments. Third, | analyze the spread
between the allowed ROE at a given time and the then-prevailing interest rate
to ensure that | properly consider the interest rate regime at the time the ROE
was awarded. This implementation ensures that | can compare allowed ROE
granted at different times and under different interest rate regimes.

How did you use rate case data to estimate the risk premiums for your
analysis?

The rate case data from 1990 through Q2 2019 is derived from Regulatory
Research Associates.®? Using this data | compared (statistically) the average
allowed rate of return on equity granted by U.S. state regulatory agencies in
gas distribution rate cases to the average 20-year Treasury bond yield that
prevailed in each quarter.®® | calculated the allowed utility “risk premium” in

each quarter as the difference between allowed returns and the Treasury

62 SNL Financial as of September 2019.

63 | rely on the 20-year government bond to be consistent with the analysis using the CAPM to avoid
confusion about the risk-free rate. While it is important to use a long-term risk-free rate to match
the long-lived nature of the assets, the exact maturity is a matter of choice.
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bond yield, since this represents the compensation for risk allowed by
regulators. Then | used the statistical technique of ordinary least squares
(“OLS”) regression to estimate the parameters of the linear equation:

Risk Premium = A, + A; X (Treasury Bond Yield) (@)
| derived my estimates of Ao and A1 using standard statistical methods (OLS
regression) and found that the regression has a high degree of explanatory
power in a statistical sense. | report my results for the respective
classifications of rate cases below in Figure 12.54 | note that the results
displayed in Figure 12 below show that the risk premium model fits the data
well as the R-squared is above 80 percent and R-squared is a measure of

how well the data fits the model. An R-squared above 0.8 indicates a solid

result.
Figure 12
Implied Risk Premium Model Estimates
R Estimate Estimate . .
Squared of Ay of A, Implied Cost of Equity Range
[1 [2 [3 [4] [8]
Natural Gas Utility 0.853 8.40% -0.545 9.9% 10.0%

Sources and Notes

[1]-[3]: Estimated using SNL Rate Case data as of 7/31/2019 and Bloomberg Treasury yield data as of 8/30/2019.
[4]: Risk-free Rate of 3.35% (includes utility yield spread adjustment of -0.25%).

[5]: Risk-free Rate of 3.60% (includes utility yield spread adjustment of 0.00%).

The negative slope coefficient reflects the empirical fact that regulators
grant smaller risk premiums when risk-free interest rates (as measured by

Treasury bond yields) are higher. This is consistent with past observations

64 NW Natural/303, Villadsen, Schedule BV-16 contain my risk premium analysis.
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that the premium investors require to hold equity over government bonds
increases as government bond yields decline. In the regression described
above the risk premium declined by less than the increase in Treasury bond
yields. Therefore, the allowed ROE on average declined by less than 100
bps when the government bond yield declined by 100 bps. Based on this
analysis, | find that the current market conditions are consistent with an ROE
of 9.9 to 10.0 percent for natural gas distribution utilities.

What conclusions did you draw from your risk premium analysis?

The results in Figure 12 indicate a ROE of 9.9 to 10.0 percent for an average
gas distribution utility based on the risk premium model, which is consistent
with the middle of my estimates. While the risk premium model based on
historical allowed returns is not underpinned by fundamental finance
principles in the manner of the CAPM or DCF models, | believe that this
analysis, when properly designed and executed and placed in the proper
context, is a valid and useful approach to estimating utility ROE. Because the
risk premium analysis as implemented takes into account the interest rate
prevailing during the quarter the decision that granted an ROE used in the
analysis was issued, it provides a useful benchmark for the cost of equity in
any interest environment. Because it relies on the returns for regulated
utilities, | believe this method provides a good way to directly assess whether
the ROE is commensurate with that available to alternative regulated

investments of similar risk.
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D. The CAPM-Based Cost of Equity Estimates

Please briefly explain the CAPM.

CAPM assumes the collective investment decisions of investors in capital
markets will result in equilibrium prices for all risky assets such that the
returns investors expect to receive on their investments are commensurate
with the risk of those assets relative to the market as a whole. The CAPM
posits a risk-return relationship known as the Security Market Line (see
Figure 2 in Section Ill), in which the required expected return on an asset
(above the risk-free return) is proportional to that asset’s relative risk as
measured by that asset’s beta.

More precisely, the CAPM states that the cost of capital for an
investment, S (e.g., a particular common stock), is determined by the risk-free
rate plus the stock’s systematic risk (as measured by beta) multiplied by the
market risk premium. Mathematically, the relationship is given by the
following equation:

rs =17+ Bs X MRP )

e 1rgis the cost of capital for investment S;

e 71y is the risk-free interest rate;

e B is the beta risk measure for the investment S; and

e MRP is the market equity risk premium.

The CAPM is a “risk-positioning model,” which operates on the principle

(corroborated by empirical data) that investors price risky securities to offer a
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higher expected rate of return than safe securities. It says that an investment,
whose returns do not vary relative to market returns, should receive the risk-
free interest rate (that is the return on a zero-risk security, the y-axis intercept
in Figure 2), whereas investments of the same risk as the overall market (i.e.,
those that by definition have average systematic market risk) are priced so as
to expect to return the risk-free rate plus the MRP. Further, it says that the
risk premium of a security over the risk-free rate equals the product of the
beta of that security and the MRP.

1. Inputs to the CAPM
What inputs does your implementation of the CAPM require?
As demonstrated by equation (5), estimating the cost of equity for a given
company requires a measure of the risk-free rate of interest and the MRP, as
well as a measure of the stock’s beta. There are several choices and sources
of data that inform the selection of these inputs. | discuss these issues below.
(Additional technical detail, along with a discussion of the finance theory
underlying the CAPM is provided in NW Natural/302, Villadsen.)
What value did you use for the risk-free rate of interest?
| use the yield on a 20-year U.S. Treasury bond as the risk-free asset for
purposes of my analysis. | rely on a forecast of what Treasury bond yields
will be in 2021 using Blue Chip’s and the CBO'’s forecast. Specifically, Blue

Chip Economic Indicators project that the yield on a 10-year Government
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Bond will be 3.1 percent by 2021%° while the CBO forecast the yield at 2.7
percent.’6 | adjust this value upward by 50 basis points (“bps”), which is my
estimate of the representative historical maturity premium for the 20-year over
the 10-year Government Bond. This produces a basic risk-free rate of 3.6
percent for 2021.

| consider this a reasonable estimate as the spread between the yield
on BBB-rated utility bonds and the 20-year Treasury bond is elevated by
approximately 40 basis points relative to the spread’s long-run average as
shown in Figure 4. Thus, an adjustment for yield spread might be warranted.
However, | conservatively do not add such spread.

Alternatively, the increase in yield spread can be viewed as an
increase in the return investors require to hold assets that are not risk-free;
i.e., an increase in the Market Risk Premium (“MRP”). | consider this
possibility in a second scenario, where | (i) use forecast on the 10-year
Treasury bond from CBO for 2021 and adjust that for the maturity premium
between a 20-year and a 10-year Treasury bond yield for a risk-free rate of
3.35 percent.?” In this scenario, | consider the plausible elevation in the MRP
using three benchmarks: (i) | evaluate what increase in the MRP that the 42

bps increase in the yield spread indicates, (ii) look to Bloomberg'’s forecasted

65 Blue Chip Economic Indicators, March 2019, p. 3.
66 https://www.cbo.gov/about/products/budget-economic-data#4

87 This is a deviation from my prior practices and was done to ensure | took current forecasts into
account as Blue Chip had not published an update to its March 2019 forecasts at the time of
estimation. | therefore used the CBO forecast.
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MRPs and (iii) look to the forecasted MRP using FERC’s methodology. All
three considerations show an increase in the MRP over and above the
historical average at between 38 basis points (Bloomberg) and over 200 basis
points (FERC Method). Consequently, | consider an increase of 100 basis
points in Scenario I, which is below that indicated by the increase in yield
spread and the FERC methodology.
What value did you use for the MRP?
Like the cost of capital itself, the MRP is a forward-looking concept. It is by
definition the premium above the risk-free interest rate that investors can
expect to earn by investing in a value-weighted portfolio of all risky
investments in the market. The premium is not directly observable. Rather, it
must be inferred or forecasted based on known market information. One
commonly used method for estimating the MRP is to measure the historical
average premium of market returns over the income returns on government
bonds a long historical period.®® The average market risk premium from 1926
to the present (2018) is 6.91 percent.®® | use this value of the MRP along with
a risk-free rate of 3.60 percent in one of my CAPM scenarios.

| also use a forward-looking MRP of 7.91 percent, which | use in

combination with a lower risk-free rate of 3.35 percent. The 7.91 percent

68 The longest period for which Duff & Phelps reports data is 1926 to current. Based on financial
textbooks such as Ross, Westerfield and Jaffe, “Corporate Finance,” 10th Edition, 2013, pp. 324-
327, | use the longest period for which reliable estimates are available — in this case 1926 to 2018.

69 Duff & Phelps, Ibbotson SBBI 2019 Valuation Yearbook 10-21.
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MRP was chosen by looking to forecasted MRPs and the increase in yield
spread discussed above. Specifically, Bloomberg’s forward-looking market-
implied MRP is currently estimated at approximately 7.29 percent (when
expressed relative to 20-year bond yields) and was above the 6.91 percent
long-term historical average.”® At the same time, | recently estimated a MRP
of 9.02 percent using the methodology in FERC’s NETO Briefing Order.”*
Lastly, the increase in yield spread can be used to provide a
guantitative benchmark for the implied increase in MRP based on a paper by
Edwin J. Elton, et al., which documents that the yield spread on corporate
bonds is normally a combination of a default premium, a tax premium, and a
systematic risk premium.”? Of these components, it is the systematic risk
premium that likely explains the vast majority of the yield spread increase. In
other words, unless the risk-free rate is underestimated as described above,

the market equity risk premium has increased relative to its “normal” level.”®

70 As noted earlier, the reliance on a forecasted MRP based on the methodology used in the NETO
Briefing Order would result in a higher MRP of 9.02 percent as of Sept. 30, 2019, while the FERC
Staff withess recommendation corresponds to an MRP of 7.9 to 8.15 percent over the 20-year
Treasury Bond.

71 See attached NW Natural/ 303, Villadsen, Schedule BV-17.

72 “Explaining the Rate Spread on Corporate Bonds,” Edwin J. Elton, Martin J. Gruber, Deepak
Agarwal, and Christopher Mann, The Journal of Finance, February 2001, pp. 247-277.

73 In theory, some of the increase in yield spread for A-rated debt may be due to an increase in
default risk, but the increase in default risk for A-rated debt is undoubtedly very small because
utilities with A-range-rated debt have a low default risk. This means that the vast majority—if not
all—of the increase in A-rated yield spreads is due to a combination of the increased systematic
risk premium and the downward pressure on the yields of government debt. Although there is no
increase in the tax premium discussed in the Elton et al. paper due to coupon payments, there may
be some increase due to a small tax effect resulting from the probability of increased capital gains
taxes when the debt matures.
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For example, assuming a beta of 0.25 for A-rated debt’* means that an
increase in the MRP of one percentage point translates into a % percentage
point increase in the risk premium on A-rated debt (i.e., 0.25 (beta) times 1
percentage point (increase in MRP) = % percentage point increase in yield

spread). Thus, a 25 bps increase in the yield spread is therefore consistent

0.25%
0.25

with a 1.0 percentage point increase in the MRP ( = 1.0%). Thus, there

is evidence that the current MRP is higher than the historical MRP of 6.91
percent.

The fact that recent forward-looking estimates of the MRP exceeded
the historical average level is consistent with the broader body of evidence
that risk premiums have remained elevated relative to their pre-financial crisis
levels. (See Section IV above).

Therefore, | believe the 6.91 percent long-term historical average MRP
value I rely on is a low-end estimate of what the market risk premium will be
during the period at issue in this proceeding. | similarly believe that the 7.91
percent | rely on for my Scenario 2, a 100 basis point increase relative to the

MRP in Scenario 1, is a good approximation for the forward-looking MRP.

74 Elton, et al. estimates the average beta on BBB-rated corporate debt as 0.26 over the period of
their study, and A-rated debt will have a slightly lower beta than BBB-rated debt. | note that 0.25 is
a conservatively high estimate of the beta on A-rated utility debt. Most academic estimates,
including those presented in Berk & Demarzo that | utilize for my Hamada adjustments are
significantly lower: in the range of 0.0 — 0.1 percent and would result in a substantially higher MRP
estimate.
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Please summarize the parameters of the scenarios and variations you
considered in your CAPM and ECAPM analyses.

The parameters are displayed in Figure 13 below. As discussed above, |
consider two scenarios; in each case, the risk-free interest rate represents
Blue Chip Economic Indicators projection for the 10-year Treasury Yield to
prevail in 2020, adjusted to a 20-year horizon. However, | consider that the
elevated spread between the yield on A-rated utility bonds and 20-year
Treasury bonds could either be reflected predominantly in the risk-free rate
(Scenario 1) on in the MRP (Scenario 1). The MRP is the long-term historical
arithmetic average of annual realized premiums of U.S. stock market returns
over long-term (approximately 20-year maturity) Treasury bond income
returns from 1926 to 2018 as reported by Duff & Phelps in Scenario 1. In
Scenario 2, | look to the forecasted yield from Bloomberg, recent forecasts
using FERC'’s recently suggested methodology, and looking to reflecting the
yield spread in the MRP rather than in the risk-free rate.

Figure 13
Parameters in Risk Positioning Analyses

Scenario 1 Scenario 2

Risk-Free Interest Rate 3.60% 3.35%
Market Risk Premium 6.91% 7.91%
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What betas did you use for the companies in your proxy groups?
| used Value Line betas, which are estimated using the most recent five years
of weekly historical returns data.”® The Value Line levered equity betas are
reported in Figure 10 above. Importantly, as explained in Section V.B above,
these betas—which are measured (by Value Line) using the market stock
return data of the proxy companies—reflect the level of financial risk inherent
in the proxy companies’ market value leverage ratios over the estimation
period. Because NW Natural’s regulatory capital structure includes a
substantially higher proportion of debt financing than does the market data on
the proxy companies used to estimate the ROE, the financial risk associated
with an equity investment in NW Natural’s rate base is correspondingly
greater than the financial risk borne by investors in the proxy companies’
publicly traded stock.”® Importantly, the DCF model and the CAPM-based
models use market data to estimate the ROE, so that it is the market value
capital structure that is the relevant comparison across companies. As the
risk premium model’'s ROE estimates are based on book value capital
structures, the relevant comparison is across book value capital structures for
that model.

Consequently, standard textbook techniques are applied to unlever the

Value Line betas reported in Figure 10 above and relever the resulting asset

75 See Value Line Glossary, accessible at http://www.valueline.com/Glossary/Glossary.aspx.

76 A further detailed discussion is contained in NW Natural/302, Villadsen, Section .
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betas at NW Natural’s regulatory capital structure. See NW Natural/303,
Villadsen, Schedule BV-15.7"

2. The Empirical CAPM

Q. What other equity risk premium model do you use?

Empirical research has long shown that the CAPM tends to overstate the
actual sensitivity of the cost of capital to beta: low-beta stocks tend to have
higher risk premiums than predicted by the CAPM and high-beta stocks tend
to have lower risk premiums than predicted.”® A number of variations on the
original CAPM theory have been proposed to explain this finding, but the
observation itself can also be used to estimate the cost of capital directly,
using beta to measure relative risk by making a direct empirical adjustment to
the CAPM.

The second variation on the CAPM that | employ makes use of these
empirical findings. It estimates the cost of capital with the equation,

rs=ry+a+fsx(MRP— a) (6)

where a is the “alpha” adjustment of the risk-return line, a constant, and the

other symbols are defined as for the CAPM (see equation (6) above).

7 The Technical Appendix (NW Natural/302, Villadsen) to this testimony provides a detailed
description of the standard textbook formulas used to implement the “Hamada” technique for
unlevering measured equity betas based on the proxy companies’ capital structures to calculate
“asset betas” that measure the proxy companies’ business risk independent of the financial risk
impact of differing capital structures. The proxy group average asset betas are then relevered at
the target capital structure (i.e., NW Natural’s regulatory capital structure), with the precise
relevered beta depending on the specific version of the unlevering/relevering formula employed.

78 See Figure A-2 in NW Natural/302, Villadsen for references to relevant academic articles.
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| label this model the Empirical Capital Asset Pricing Model, or “ECAPM.”
The alpha adjustment has the effect of increasing the intercept but reducing
the slope of the Security Market Line in Figure 2, which results in a Security
Market Line that more closely matches the results of empirical tests. This
adjustment is portrayed in Figure 14 below. In other words, the ECAPM
produces more accurate predictions of eventual realized risk premiums than
does the CAPM.

Figure 14
The Empirical Security Market Line

Costof 5
Capital
CAPM Security Market Line
Average Cost | ] Empirical Relationship

Of Capital

CAPM Lower than
Empirical Line for {
Low Beta Stocks

__________________ Market Risk
............... Premium

S

Risk-free
Interest Rate rr

.
-

Beta Below 1.0 Average Beta: 1.0 Systematic Risk (Beta)

Why do you use the ECAPM?

Academic research finds that the CAPM has not generally performed well as
an empirical model. One of its short-comings is directly addressed by the
ECAPM, which recognizes the consistent empirical observation that the

CAPM underestimates the cost of capital for low beta stocks. In other words,
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the ECAPM is based on recognizing that the actual observed risk-return line
is flatter and has a higher intercept than that predicted by the CAPM. The
alpha parameter (a) in the ECAPM adjusts for this fact, which has been
established by repeated empirical tests of the CAPM. In summary, these
studies estimate alpha parameters that range between 1 percent’® and 7.32
percent.8 | apply an alpha parameter of 1.5 percent in my application of the
ECAPM. NW Natural/302, Villadsen, Section 11.C provides further discussion
of the empirical findings that have tested the CAPM and also provides
documentation for the magnitude of the adjustment, a.

3. Results from the CAPM-Based Models
Please summarize the results of the CAPM-based models.
The results of CAPM and ECAPM estimation for the two proxy groups are
presented in Figure 15 below. The ranges of results for each model (CAPM
and ECAPM) reflect the application of different specific versions of the
textbook formulas used to account for the impact of different financial
leverage on financial risk.
I
I

I

79 Black, Fischer. Beta and Return. The Journal of Portfolio Management 20 (Fall): 8-18.

80 Fama, Eugene F. and Kenneth R. French. 1992. The Cross-Section of Expected Stock Returns.
Journal of Finance 47 (June): 427-465.
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Estimated Return on Equity Scenario 1 Scenario 2
[1] [2]

Gas Sample
Financial Risk Adjusted Method

CAPM 10.0% 10.5%

ECAPM (0o = 1.5%) 10.6% 11.2%
Hamada Adjustment Without Taxes

CAPM 9.5% 10.1%

ECAPM (a = 1.5%) 9.7% 10.3%
Hamada Adjustment With Taxes

CAPM 9.2% 9.8%

ECAPM (a = 1.5%) 9.5% 10.0%
Water Sample
Financial Risk Adjusted Method

CAPM 11.1% 11.7%

ECAPM (0o = 1.5%) 11.8% 12.4%
Hamada Adjustment Without Taxes

CAPM 10.3% 11.0%

ECAPM (a = 1.5%) 10.4% 11.1%
Hamada Adjustment With Taxes

CAPM 9.9% 10.5%

ECAPM (a = 1.5%) 10.0% 10.7%

Sources and Notes:

[1]: Long-Term Risk Free Rate of 3.60%, Long-Term Market Risk Premium of 6.91%.
[2]: Long-Term Risk Free Rate of 3.35%, Long-Term Market Risk Premium of 7.91%.

I

I

I
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How do you interpret the results of your CAPM and ECAPM Analyses?
Looking to Figure 15 above, the results range from 9.2 percent to 12.4
percent with a majority of the results in the range of 9.5 to 10.75 percent.8!
As discussed above, the established academic evidence indicates that the
traditional CAPM tends to understate the cost of equity for lower-than-
average risk companies such as those in Figure 10 above, so the ECAPM
may be more applicable. In recognition of the Commission Staff’s reliance on
the Hamada methodology,®? | emphasize the Hamada methodology over the
financial risk adjustment and consider a range of 9.25 to 10.25 percent
representative for the Gas Sample, while the Water Sample indicates those
figures are on the low side.

Please summarize your results before considering where to place NW
Natural.

Figure 16 below summarizes the reasonable ranges of results | obtained
above with the risk premium results focused on natural gas distribution and
water utilities and the CAPM results based on the Hamada as opposed to the

financial risk adjusted methods.

81| round to the nearest 0.25 percent when determining ranges of reasonable results. Clearly, there
are numbers below 9 percent and numbers above 10.5 percent in Figure 15, but if rounding to the
nearest .25 percent, | have a small number of observations above and below the range. | round to
the nearest 25 basis points because the cost of capital cannot, in my opinion, be determined with
greater precision.

82 See, for example, Opening Testimony by Matt Muldoon in Case UE 294, Staff 200, p.15.
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Figure 16
Summary of Reasonable Ranges
Gas Sample Full Sample
CAPM [/ ECAPM 9.25% - 10.25% 9.50% - 10.75%
DCF 9.50% - 11.50% 9.25% - 12.00%
Risk Premium 9.90% - 10.00% nfa - nfa
Average 9.54% - 10.50% 9.50% - 11.17%

VI. NW NATURAL SPECIFIC CIRCUMSTANCES

A. Business Risk Characteristics

Are there any differences in the regulatory environment in which the
comparable companies and NW Natural operates?

Like many of the sample companies, NW Natural benefits from certain
regulatory policies that reduce regulatory lag, including a forward test year for
rate cases, and an annual recovery mechanism for expenses such as gas
costs.3 NW Natural also has a partial decoupling mechanism and a
mechanism to adjust rates due to weather related usage in the winter months
for full decoupling once the WARM program is considered. However, the
WARM has an opt-out provision, by which approximately 10 percent of
residential and small commercial customers opt out. However, these
mechanisms are similar to those of the majority of the sample companies.

According to Regulatory Research Associates (“RRA”) only 11 states do not

83 S&P Global Market Intelligence, “RRA Regulatory Focus: Adjustment Clauses — A state-by-state
overview,” September 2018.
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have a decoupling mechanism in place for gas utilities.8* RRA also reports
some fuel adjustment mechanisms for all gas utilities they follow.

How does the business risk of NW Natural compare to that of the
sample?

Like the sample companies, NW Natural's business is concentrated in the
regulated gas distribution industry. It also has a credit rating that is
comparable to that of the sample but is one of the few utilities that have been
downgraded over the past year. Regulatory policy plays a role in the
business risk of the Company. In the current environment of declining energy
demand and an emphasis on decreasing carbon emissions, there is some
uncertainty about NW Natural’s future demand. Both the State of Oregon and
the City of Portland have initiatives to reduce CO2 emissions significantly.
Because burning natural gas releases CO2 into the atmosphere, these
initiatives create stranded cost risks for NW Natural. Oregon is a founding
member of the Pacific Coast Collaborative, which calls for reducing emission
levels to two tons per capita by 2050. To this end, Oregon has committed to
expand on existing programs to establish a price on CO2 emissions®® and to

reduce its greenhouse gas emissions by 10 percent in 2020 and by 75

84 |bid. Some states do not have gas utilities and others are not listed by Regulatory Research
Associates.

85 Pacific Coast Action Plan on Climate and Energy, October 28, 2013 and Pacific Coast Climate
Leadership Action Plan, June 1, 2016.

69 — DIRECT TESTIMONY OF DR. BENTE VILLADSEN

Rates & Regulatory Affairs
NW Natural



10

11

12

13

14

15

16

NW Natural/300
Villadsen/Page 70

percent in 2050 (relative to 1990 levels).8® Similarly, the City of Portland has
committed to reducing CO2 emissions by 40 percent in 2030 and by 80
percent in 2050 (relative to 1990 levels).8’

In addition to these initiatives, the State of Oregon has a history of
pursuing policies to reduce CO2 emissions. In 2010, Oregon's Environmental
Quality Commission negotiated a settlement with Portland General Electric
(PGE) to close the state’s sole coal-fired power plant in 2020, rather than
continuing its operations through 2040.88 The state recently passed an
aggressive renewable portfolio standard (RPS) requiring utilities to obtain 50
percent of their energy from renewable sources by 2040. The bill also directs
the Commission to exclude all costs related to coal generation from rates
after 2035.8° More recently, HB 2020 proposed to substantially reduce
carbon emissions in Oregon.®® While the bill did not pass, it may be
reintroduced in future legislative sessions and is indicative of the legislation
that may substantially impact NW Natural’s demand and financials going

forward.

86 hitp://www.keeporegoncool.org/content/roadmap-2020.

87 Climate Action Plan Summary, June 2015, p. 12.

88 Learn, Scott. “PGE's coal-fired Boardman plant gets approval to close in 2020, with fewer pollution
controls.” The Oregonian 9 December 2010.

89 Stanfield, Jeff. “Ore. Legislature passes coal phase-out bill that doubles RPS to 50%.” S&P Global
3 March 2016.

% QOregon Legislative Assembly — 2019 Regular Session, “B-Engrossed House Bill 2020,” Ordered by
the House June 12, Including House Amendments dates May 21 and June 12.
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State actions to date have focused on reducing coal usage and
increasing renewable resource generation, but the policy focus will likely shift
towards reducing reliance on natural gas. As an example, Portland recently
announced plans to use renewable resources for 100 percent of the city’s
energy needs. Additionally, the city opposes plans by PGE to develop new
gas-fired electric generation facilities.®® Initiatives, such as these designed to
decrease demand for natural gas, create stranded cost risks for NW Natural.

Outside Oregon, the City of Berkeley’s ban on natural gas hook-ups in
new buildings®? and regulations pertaining to new housing'’s ability to use
renewable resources are being introduced. For example, California has a
requirement that all new homes have solar panels by 2020, while other states
are considering similar regulations.®® At the same time, there are substantial
efforts to increase non-carbon heating through, for example, incentives for
heat pump installations, which will reduce the amount of gas (and/or oil) used
for heating.%* If any of the risks discussed above were to materialize or be at
high risk of materializing, NW Natural’s risk would increase substantially. This

risk is not included in my current recommendation.

91 Hering, Garrett. “All-renewable Portland, Ore., 'not just a pipe dream" S&P Global 12 April 2017.

92 Ravani, Sarah, “Berkeley becomes first U.S. city to ban natural gas in new homes,” San Francisco
Chronicle, July 2019. For clarity, my recommended ROE of 10 percent in this proceeding does not
incorporate the risks of such bans but merely points to potential future risks to the industry.

93 Los Angeles Times, “Starting in 2020, all new homes in California must come with solar panels” by
Jack Flemming, Dec, 14, 2018.

%4 For example, EfficiencyMaint (https://www.efficiencymaine.com/at-home/ductless-heat-pumps/)
offers residential customers rebates for installing heat pumps.
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What is NW Natural’s size relative to the sample companies?

The majority of the publicly traded gas LDCs in the U.S., as well as the
companies | select for my full sample, are larger than NW Natural. For
example, the average market capitalization of both the Gas and the Full
Sample (including NW Natural) is $5.4 billion. That is twice NW Natural’s
market capitalization of $2.1 billion.% If | were to consider only NW Natural’s
Oregon-regulated portion the difference would be even larger.

Why does the size of NW Natural matter?

Empirically, investors have required a higher premium to invest in smaller
companies than in larger ones. For example, Duff & Phelps data indicate that
NW Natural’'s market capitalization puts it in the 3™ size decile, while the
average company in the sample falls in the 2" size decile. Companies in the
3" size decile on average have a return on equity evidence suggests that
investors in smaller companies require a higher return than do investors in
larger companies. The majority of the sample companies are materially
larger than NW Natural. Empirical evidence suggests that investors in NW
Natural may require a premium over and above that required for larger
companies. Consequently, NW Natural requires a cost of equity higher than

the average of that for the sample companies all else equal.

9 See Figure 10 in Section V for details.
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Can you please summarize your assessment of NW Natural’s business
risk relative to the sample?

Relative to the gas sample, NW Natural is smaller and faces pressure from
legislative initiatives to reduce carbon. While the impact of carbon reduction
on NW Natural’s risk profile could be substantial, | have not taken these
aspects into account in my ROE recommendation. | simply note that these
are factors that need to be monitored closely as the impact could be
substantial in future years. My recommendation does not account for such
risks. At the same time, NW Natural has, like most gas utilities, a gas cost
adjustment mechanism and a decoupling mechanism. Consequently, from a
business risk perspective, NW Natural is at least as risky as the sample.

B. Flotation Costs

What are flotation costs and why is it relevant for NW Natural?

Flotation costs are the costs a company incurs to issue new stock. N
I the expectation is that NW
Natural will incur flotation costs. %

Why do companies such as NW Natural incur flotation costs?

The issuance of equity, just like the issuance of debt, is not free. Just as
companies incur issuance costs and possibly a premium or discount for debt,
which is commonly recovered in rates, so should the costs of issuing equity

be recovered. The proceeds from equity issuances are, just like the proceeds

9% NW Natural/1000, Walker/15-16 (Confidential).
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from issuing debt, used to finance the rate base of the utility and hence
necessary to finance the utility. That means that the costs are a simple part
of running the business and therefore should be recovered in rates.

How should flotation costs be recovered?

| recommend that flotation costs be treated similar to any other cost of
running the business and therefore be recovered in rates over an appropriate
period of time. As NW Natural does not issue equity each and every year, |
recommend NW Natural be allowed to recover the cost of issuing equity
similarly to the cost of issuing debt and a three-year horizon is reasonable. A
simple amortization that allocates the amount equally over the 2019 through
2021 period is reasonable.

In the alternative, some jurisdictions allow for the recovery of flotation
costs in the allowed ROE - thus, they increase the allowed ROE by an
amount that ensures the recovery of flotation costs. The magnitude of the
increase in the ROE can be determined using a variation of the DCF model.
Specifically, the DCF model in equation (2) above can be modified to take into
account the percentage of total proceeds that were used to cover flotation
costs. Specifically, instead of the standard DCF model in equation (2) above,

the following formula is used

Dy

"ThRa-pn Y

where f is the percentage of proceeds lost to underwriting fees or other

flotation costs. This formula recognizes that if shares trade at (for example)
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$100, but 7.5 percent of the proceeds of the initial issuance of those shares
was spent on underwriting fees, only $100 x (1 — 0.075) = $92.5 represents
value invested in cash-flow generating assets. Therefore, it is relative to this
“adjusted” price—not the nominal market price—that investors’ required
return should be measured.

Comparing the flotation cost-adjusted formula to the standard DCF
formula for values of the dividend yield, growth rate, and financial leverage
that are representative of the natural gas utility sample (see Figure 17 below).
| find that approximately 27 basis points is an appropriate ROE adjustment to
allow recovery of flotation costs, when issuance costs amount to 7.5 percent
of the total issuance. The impact of flotation costs is the difference between
the calculated ROE with flotation costs and without flotation costs. | note that
in the table below, | use the average growth rate for the gas sample as
representative.

I
I

I
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Figure 17
Representative Flotation Cost Adjustment

Without With Flotation
Flotation Cost Cost
Adjustment Adjustment

Flotation cost share of

issuance proceeds [a] 7.50%
Dividend Yield (D1/P0) [b] 2.38% 2.57%
Growth Rate [c] 7.59% 7.59%
Simple DCF Cost of Equity [d] 9.96% 10.16%
Equity to Market Value Ratio [e] 0.709 0.709
Debt to Market Value Ratio [f] 0.291 0.291
Implied Marginal Cost of Debt [g] 3.3% 3.3%
Tax Rate [h] 27% 27%
Simple DCF Overall Cost of Capital [i] 7.76% 7.90%
Northwest Natural's Regulatory Equity ¢ [j] 0.500 0.500
Northwest Natural's Regulatory Debt % [k] 0.500 0.500
Northwest Natural's Implied Marginal

Cost of Debt n 3.2% 3.2%
Implied Cost of Equity [m] 13.20% 13.47%

VIl. COST OF CAPITAL RECOMMENDATION

Q. Please summarize your conclusions regarding NW Natural’s risk and
the necessary return.

A. | find NW Natural to have higher risk than the average sample company and
merits placement in the upper end of the reasonable range that | summarized
in Figure 16 above. | therefore recommend that NW Natural be placed at the

upper end of the reasonable range.
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Q. What do you recommend for NW Natural’s cost of equity in this
proceeding?

A. The DCF methods show a reasonable range of 9.5 to 11.5 percent, while
other models shows a range of 9.25 to 10.25. Consequently, | find a range of
approximately 9.5 to 10.5 percent to be the reasonable range for NW Natural
and recommend that NW Natural be placed at the median or above.
Specifically, | fully endorse NW Natural’s request for an ROE of 10 percent,
which is fully supported by my gas LDC sample and validated by the water
sample. | also recommend that NW Natural be allowed to recover flotation
COsts as an expense item in its revenue requirement.

Q. Does this conclude your direct testimony?

Yes, it does.
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Dr. Bente Villadsen’s work concentrates in the areas of regulatory finance and accounting. Her
recent work has focused on accounting issues, damages, cost of capital and regulatory finance.
Dr. Villadsen has testified on cost of capital and accounting, analyzed credit issues in the utility
industry, risk management practices as well the impact of regulatory initiatives such as energy
efficiency and de-coupling on cost of capital and earnings. Among her recent advisory work is
the review of regulatory practices regarding the return on equity, capital structure, recovery of
costs and capital expenditures as well as the precedence for regulatory approval in mergers or
acquisitions. Dr. Villadsen’s accounting work has pertained to disclosure issues and principles
including impairment testing, fair value accounting, leases, accounting for hybrid securities,
accounting for equity investments, cash flow estimation as well as overhead allocation. Dr.
Villadsen has estimated damages in the U.S. as well as internationally for companies in the
construction, telecommunications, energy, cement, and rail road industry. She has filed
testimony and testified in federal and state court, in international and U.S. arbitrations and
before state and federal regulatory commissions on accounting issues, damages, discount rates

and cost of capital for regulated entities.

Dr. Villadsen holds a Ph.D. from Yale University’s School of Management with a concentration in
accounting. She has a joint degree in mathematics and economics (BS and MS) from University of
Aarhus in Denmark. Prior to joining The Brattle Group, Dr. Villadsen was a faculty member at

Washington University in St. Louis, University of Michigan, and University of Iowa.

She has taught financial and managerial accounting as well as econometrics, quantitative methods,
and economics of information to undergraduate or graduate students. Dr. Villadsen serves as the

president of the Society of Utility Regulatory Financial Analysts for 2016-2018.

AREAS OF EXPERTISE

e Regulatory Finance
—  Cost of Capital
— Cost of Service (including prudence)
— Energy Efficiency, De-coupling and the Impact on Utilities Financials
— Relationship between regulation and credit worthiness
— Risk Management
— Regulatory Advisory in Mergers & Acquisitions

e Accounting and Corporate Finance
— Application of Accounting Standards
— Disclosure Issues
— Credit Issues in the Utility Industry

e Damages and Valuation (incl. international arbitration)
— Utility valuation
—  Lost Profit for construction, oil&gas, utilities
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— Valuation of construction contract
— Damages from the choice of inaccurate accounting methdology

EXPERIENCE

Regulatory Finance
e Dr. Villadsen has testified on cost of capital and capital structure for many regulated
entities including electric and gas utilities, pipelines, railroads, water utilities and
barges in many jurisdictions including at the FERC, the Surface Transportation Board,
the states of Alaska, Arizona, California, Hawaii, Illinois, Michigan, New Mexico, New

York, Oregon, and Washington as well as in the provinces of Alberta and Ontario.

e On behalf of the Association of American Railroads, Dr. Villadsen appeared as an expert
before the Surface Transportation Board (STB) and submitted expert reports on the
determination of the cost of equity for U.S. freight railroads. The STB agreed to

continue to use two estimation methods with the parameters suggested.

e For several electric, gas and transmission utilities as well as pipelines in Alberta,
Canada, Dr. Villadsen filed evidence and appeared as an expert on the cost of equity
and appropriate capital structure for 2015-17. Her evidence was heard by the Alberta

Utilities Commission.

e Dr. Villadsen has estimated the cost of capital and recommended an appropriate capital
structure for natural gas and liquids pipelines in Canada, Mexico, and the US. using the
jurisdictions’ preferred estimation technique as well as other standard techniques. This

work has been used in negotiations with shippers as well as before regulators.

e For the Ontario Energy Board Staff, Dr. Villadsen submitted evidence on the
appropriate capital structure for a power generator that is engaged in a nuclear

refurbishment program.

e She has estimated the cost of equity on behalf of Anchorage Municipal Light and
Power, Arizona Public Service, Portland General Electric, Anchorage Water and
Wastewater, American Water, California Water, and EPCOR in state regulatory
proceedings. She has also submitted testimony before the Bonneville Power Authority.
Much of her testimony involves not only cost of capital estimation but also capital
structure, the impact on credit metrics and various regulatory mechanisms such as

revenue stabilization, riders and trackers.
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In Australia, she has submitted led and co-authored a report on cost of equity and debt
estimation methods for the Australian Pipeline Industry Association. The equity report
was filed with the Australian Energy Regulator as part of the APIA’s response to the
Australian Energy Regulator’s development of rate of return guidelines and both
reports were filed with the Economic Regulation Authority by the Dampier Bunbury
Pipeline. She has also submitted a report on aspects of the WACC calculation for

Aurizon Network to the Queensland Competition Authority.

In Canada, Dr. Villadsen has co-authored reports for the British Columbia Utilities
Commission and the Canadian Transportation Agency regarding cost of capital
methodologies. Her work consisted partly of summarizing and evaluating the pros and
cons of methods and partly of surveying Canadian and world-wide practices regarding

cost of capital estimation.

Dr. Villadsen worked with utilities to estimate the magnitude of the financial risk
inherent in long-term gas contracts. In doing so, she relied on the rating agency of
Standard & Poor’s published methodology for determining the risk when measuring

credit ratios.

She has worked on behalf of infrastructure funds, pension funds, utilities and others on
understanding and evaluating the regulatory environment in which electric, natural
gas, or water utilities operate for the purpose of enhancing investors ability to
understand potential investments. She has also provided advise and testimony in the

approval phase of acquisitions.

On behalf of utilities that are providers of last resort, she has provided estimates of the
proper compensation for providing the state-mandated services to wholesale

generators.

In connection with the AWC Companies application to construct a backbone electric
transmission project off the Mid-Atlantic Coast, Dr. Villadsen submitted testimony
before the Federal Energy Regulatory Commission on the treatment the accounting
and regulatory treatment of regulatory assets, pre-construction costs, construction

work in progress, and capitalization issues.

On behalf of ITC Holdings, she filed testimony with the Federal Energy Regulatory

Commission regarding capital structure issues.
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Testimony on the impact of transaction specific changes to pension plans and other rate
base issues on behalf of Balfour Beatty Infrastructure Partners before the Michigan

Public Service Commission.

On behalf of financial institutions, Dr. Villadsen has led several teams that provided
regulatory guidance regarding state, provincial or federal regulatory issues for
integrated electric utilities, transmission assets and generation facilities. The work was
requested in connection with the institutions evaluation of potential investments.

For a natural gas utility facing concerns over mark to market losses on long term gas
hedges, Dr. Villadsen helped develop a program for basing a portion of hedge targets
on trends in market volatility rather than on just price movements and volume goals.
The approach was refined and approved in a series of workshops involving the utility,
the state regulatory staff, and active intervener groups. These workshops evolved into
a forum for quarterly updates on market trends and hedging positions.

She has advised the private equity arm of three large financial institutions as well as
two infrastructure companies, a sovereign fund and pension fund in connection with
their acquisition of regulated transmission, distribution or integrated electric assets in
the U.S. and Canada. For these clients, Dr. Villadsen evaluated the regulatory climate
and the treatment of acquisition specific changes affecting the regulated entity, capital
expenditures, specific cost items and the impact of regulatory initiatives such as the
FERC’s incentive return or specific states’ approaches to the recovery of capital
expenditures riders and trackers. She has also reviewed the assumptions or worked
directly with the acquirer’s financial model.

On behalf of a provider of electric power to a larger industrial company, Dr. Villadsen
assisted in the evaluation of the credit terms and regulatory provisions for the long-
term power contract.

For several large electric utility, Dr. Villadsen reviewed the hedging strategies for
electricity and gas and modeled the risk mitigation of hedges entered into. She also
studies the prevalence and merits of using swaps to hedge gas costs. This work was
used in connection with prudence reviews of hedging costs in Colorado, Oregon, Utah,
West Virginia, and Wyoming.

She estimated the cost of capital for major U.S. and Canadian utilities, pipelines, and
railroads. The work has been used in connection with the companies’ rate hearings
before the Federal Energy Regulatory Commission, the Canadian National Energy
Board, the Surface Transportation Board, and state and provincial regulatory bodies.
The work has been performed for pipelines, integrated electric utilities, non-integrated
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electric utilities, gas distribution companies, water utilities, railroads and other parties.
For the owner of Heathrow and Gatwick Airport facilities, she has assisted in
estimating the cost of capital of U.K. based airports. The resulting report was filed
with the U.K. Competition Commission.

For a Canadian pipeline, Dr. Villadsen co-authored an expert report regarding the cost
of equity capital and the magnitude of asset retirement obligations. This work was used
in arbitration between the pipeline owner and its shippers.

In a matter pertaining to regulatory cost allocation, Dr. Villadsen assisted counsel in
collecting necessary internal documents, reviewing internal accounting records and

using this information to assess the reasonableness of the cost allocation.

She has been engaged to estimate the cost of capital or appropriate discount rate to

apply to segments of operations such as the power production segment for utilities.

In connection with rate hearings for electric utilities, Dr. Villadsen has estimated the
impact of power purchase agreements on the company’s credit ratings and calculated
appropriate compensation for utilities that sign such agreements to fulfill, for example,

renewable energy requirements.

Dr. Villadsen has been part of a team assessing the impact of conservation initiatives,
energy efficiency, and decoupling of volumes and revenues on electric utilities financial
performance. Specifically, she has estimated the impact of specific regulatory proposals

on the affected utilities earnings and cash flow.

On behalf of Progress Energy, she evaluated the impact of a depreciation proposal on
an electric utility’s financial metric and also investigated the accounting and regulatory

precedent for the proposal.

For a large integrated utility in the U.S., Dr. Villadsen has for several years participated
in a large range of issues regarding the company’s rate filing, including the company’s
cost of capital, incentive based rates, fuel adjustment clauses, and regulatory accounting

issues pertaining to depreciation, pensions, and compensation.

Dr. Villadsen has been involved in several projects evaluating the impact of credit
ratings on electric utilities. She was part of a team evaluating the impact of accounting
fraud on an energy company’s credit rating and assessing the company’s credit rating

but-for the accounting fraud.
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e For alarge electric utility, Dr. Villadsen modeled cash flows and analyzed its financing
decisions to determine the degree to which the company was in financial distress as a

consequence of long-term energy contracts.

e For a large electric utility without generation assets, Dr. Villadsen assisted in the
assessment of the risk added from offering its customers a price protection plan and

being the provider of last resort (POLR).

e For several infrastructure companies, Dr. Villadsen has provided advice regarding the
regulatory issues such as the allowed return on equity, capital structure, the
determination of rate base and revenue requirement, the recovery of pension, capital
expenditure, fuel, and other costs as well as the ability to earn the allowed return on
equity. Her work has spanned 12 U.S. states as well as Canada, Europe, and South
America. She has been involved in the electric, natural gas, water, and toll road

industry.

Accounting and Corporate Finance
e For an electric utility subject to international arbitration, Dr. Villadsen submitted
expert testimony on the application of IFRS as it pertains to receivables, the

classification of liabilities and contingencies.

e In international arbitration, she submitted an expert report on IFRS’ requirements
regarding carve out financials, impairment, the allocation of costs to segments, and

disclosure issues.

e On behalf of a construction company in arbitration with a sovereign, Dr. Villadsen filed
an expert report report quantifying damages in the form of lost profit and consequential

damages.

e In arbitration before the International Chamber of Commerce Dr. Villadsen testified
regarding the true-up clauses in a sales and purchase agreement, she testified on the
distinction between accruals and cash flow measures as well as on the measurement of

specific expenses and cash flows.

e On behalf of a taxpayer, Dr. Villadsen recently testified in federal court on the impact

of discount rates on the economic value of alternative scenarios in a lease transaction.
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On behalf of a taxpayer, Dr. Villaden has provided an expert report on the nature of

the cost of equity used in regulatory proceedings as well as the interest rate regine in
2014.

In an arbitration matter before the International Centre for Settlement of Investment
Disputes, she provided expert reports and oral testimony on the allocation of corporate
overhead costs and damages in the form of lost profit. Dr. Villadsen also reviewed

internal book keeping records to assess how various inter-company transactions were

handled.

Dr. Villadsen provided expert reports and testimony in an international arbitration
under the International Chamber of Commerce on the proper application of US GAAP
in determining shareholders’ equity. Among other accounting issues, she testified on
impairment of long-lived assets, lease accounting, the equity method of accounting,

and the measurement of investing activities.

In a proceeding before the International Chamber of Commerce, she provided expert
testimony on the interpretation of certain accounting terms related to the distinction

of accruals and cash flow.

In an arbitration before the American Arbitration Association, she provided expert
reports on the equity method of accounting, the classification of debt versus equity and
the distinction between categories of liabilities in a contract dispute between two major
oil companies. For the purpose of determining whether the classification was

appropriate, Dr. Villadsen had to review the company’s internal book keeping records.

In U.S. District Court, Dr. Villadsen filed testimony regarding the information required
to determine accounting income losses associated with a breach of contract and cash

flow modeling.

Dr. Villadsen recently assisted counsel in a litigation matter regarding the
determination of fair values of financial assets, where there was a limited market for
comparable assets. She researched how the designation of these assets to levels under

the FASB guidelines affect the value investors assign to these assets.

She has worked extensively on litigation matters involving the proper application of
mark-to-market and derivative accounting in the energy industry. The work relates to
the proper valuation of energy contracts, the application of accounting principles, and

disclosure requirements regarding derivatives.
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Dr. Villadsen evaluated the accounting practices of a mortgage lender and the mortgage
industry to assess the information available to the market and ESOP plan administrators
prior to the company’s filing for bankruptcy. A large part of the work consisted of
comparing the company’s and the industry’s implementation of gain-of-sale

accounting.

In a confidential retention matter, Dr. Villadsen assisted attorneys for the FDIC
evaluate the books for a financial investment institution that had acquired substantial
Mortgage Backed Securities. The dispute evolved around the degree to which the
financial institution had impaired the assets due to possible put backs and the
magnitude and estimation of the financial institution’s contingencies at the time of it

acquired the securities.

In connection with a securities litigation matter she provided expert consulting support
and litigation consulting on forensic accounting. Specifically, she reviewed internal
documents, financial disclosure and audit workpapers to determine (1) how the
balance’s sheets trading assets had been valued, (2) whether the valuation was following
GAAP, (3) was properly documented, (4) was recorded consistently internally and
externally, and (5) whether the auditor had looked at and documented the valuation

was in accordance with GAAP.

In a securities fraud matter, Dr. Villadsen evaluated a company’s revenue recognition
methods and other accounting issues related to allegations of improper treatment of

non-cash trades and round trip trades.

For a multi-national corporation with divisions in several countries and industries, Dr.
Villadsen estimated the appropriate discount rate to value the divisions. She also
assisted the company in determining the proper manner in which to allocate capital to

the various divisions, when the company faced capital constraints.

Dr. Villadsen evaluated the performance of segments of regulated entities. She also

reviewed and evaluated the methods used for overhead allocation.

She has worked on accounting issues in connection with several tax matters. The focus
of her work has been the application of accounting principles to evaluate intra-
company transactions, the accounting treatment of security sales, and the classification

of debt and equity instruments.
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e For a large integrated oil company, Dr. Villadsen estimated the company’s cost of
capital and assisted in the analysis of the company’s accounting and market

performance.

e In connection with a bankruptcy proceeding, Dr. Villadsen provided litigation support

for attorneys and an expert regarding corporate governance.

Damages and Valuation

e For the Alaska Industrial Development and Export Authority, Dr. Villadsen co-
authored a report that estimated the range of recent acquisition and trading multiples

for natural gas utilities.

e On behalf of a taxpayer, Dr. Villadsen testified on the economic value of alternative

scenarios in a lease transaction regarding infrastructure assets.

e For a foreign construction company involved in an international arbitration, she
estimated the damages in the form of lost profit on the breach of a contract between a
sovereign state and a construction company. As part of her analysis, Dr. Villadsen

relied on statistical analyses of cost structures and assessed the impact of delays.

e In an international arbitration, Dr. Villadsen estimated the damages to a
telecommunication equipment company from misrepresentation regarding the product
quality and accounting performance of an acquired company. She also evaluated the
IPO market during the period to assess the possibility of the merged company to

undertake a successful IPO.

e On behalf of pension plan participants, Dr. Villadsen used an event study estimated the
stock price drop of a company that had engaged in accounting fraud. Her testimony
conducted an event study to assess the impact of news regarding the accounting

misstatements.

e In connection with a FINRA arbitration matter, Dr. Villadsen estimated the value of a
portfolio of warrants and options in the energy sector and provided support to counsel

on finance and accounting issues.
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e She assisted in the estimation of net worth of individual segments for firms in the
consumer product industry. Further, she built a model to analyze the segment’s

vulnerability to additional fixed costs and its risk of bankruptcy.

e Dr. Villadsen was part of a team estimating the damages that may have been caused by
a flawed assumption in the determination of the fair value of mortgage related

instruments. She provided litigation support to the testifying expert and attorneys.

e For an electric utility, Dr. Villadsen estimated the loss in firm value from the breach of
a power purchase contract during the height of the Western electric power crisis. As
part of the assignment, Dr. Villadsen evaluated the creditworthiness of the utility

before and after the breach of contract.

e Dr. Villadsen modeled the cash flows of several companies with and without specific
power contract to estimate the impact on cash flow and ultimately the creditworthiness
and value of the utilities in question.

BOOKS
“Risk and Return for Regulated Industries,” (with Michael J. Vilbert, Dan Harris, and A. Lawrence

Kolbe) Elsevier, May 2017.

PUBLICATIONS AND REPORTS

“Impact of New Tax Law on Utilities’ Deferred Taxes,” (with Mike Tolleth and Elliott Metzler),
CRRI 37’th Annual Eastern Conference, June, 2018.

“Implications of the New Tax Law for Regulated Utilities,” The Brattle Group, January 2018.
“Using Electric and Gas Forwards to Manage Market Risks: When a power purchase agreement

with a utility is not possible, standard forward contracts can act as viable hedging instruments,’
North American Windpower, May 2017, pp. 34-37.

2

“Managing Price Risk for Merchant Renewable Investments: Role of Market Interactions and
Dynamics on Effective Hedging Strategies,” (with Onur Aydin and Frank Graves), Brattle
Whitepaper, January 2017.

“Aurizon Network 2016 Access Undertaking: Aspects of the WACC,” (with Mike Tolleth), filed
with the Queensland Competition Authority, Australia, November 2016.
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“Report on Gas LDC multiples,” with Michael ]. Vilbert, Alaska Industrial Development and Export
Authority, May 2015.

“Aurizon Network 2014 Draft Access Undertaking: Comments on Aspects of the WACC,” prepared
for Aurizon Network and submitted to the Queensland Competition Authority, December 2014

“Brattle Review of AE Planning Methods and Austin Task Force Report.” (with Frank C. Graves)
September 24, 2014.

Report on “Cost of Capital for Telecom Italia’s Regulated Business” with Stewart C. Myers and
Francesco Lo Passo before the Communications Regulatory Authority of Italy (‘AGCOM”), March
2014. Submitted in Italian.

“Alternative Regulation and Ratemaking Approaches for Water Companies: Supporting the
Capital Investment Needs of the 21st Century,” (with J. Wharton and H. Bishop), prepared for the
National Association of Water Companies, October 2013.

“Estimating the Cost of Debt,” (with T. Brown), prepared for the Dampier Bunbury Pipeline and
filed with the Economic Regulation Authority, Western Australia, March 2013.

“Estimating the Cost of Equity for Regulated Companies,” (with P.R. Carpenter, M.]. Vilbert, T.
Brown, and P. Kumar), prepared for the Australian Pipeline Industry Association and filed with
the Australian Energy Regulator and the Economic Regulation Authority, Western Australia,
February 2013.

“Calculating the Equity Risk Premium and the Risk Free Rate,” (with Dan Harris and Francesco
LoPasso), prepared for NMa and Opta, the Netherlands, November 2012.

“Shale Gas and Pipeline Risk: Earnings Erosion in a More Competitive World,” (with Paul R.
Carpenter, A. Lawrence Kolbe, and Steven H. Levine), Public Utilities Fortnightly, April 2012.

“Survey of Cost of Capital Practices in Canada,” (with Michael J. Vilbert and Toby Brown),
prepared for British Columbia Utilities Commission, May 2012.

“Public Sector Discount Rates” (with rank Graves, Bin Zhou), Brattle white paper, September 2011

“FASB Accounting Rules and Implications for Natural Gas Purchase Agreements,” (with Fiona
Wang), American Clean Skies Foundation, February 2011.

“IFRS and You: How the New Standards Affect Utility Balance Sheets,” (with Amit Koshal and
Wyatt Toolson), Public Utilities Fortnightly, December 2010.

“Corporate Pension Plans: New Developments and Litigation,” (with George Oldfield and Urvashi
Malhotra), Finance Newsletter, Issue 01, The Brattle Group, November 2010.

“Review of Regulatory Cost of Capital Methodologies,” (with Michael J. Vilbert and Matthew
Aharonian), Canadian Transportation Agency, September 2010.
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“Building Sustainable Efficiency Businesses: Evaluating Business Models,” (with Joe Wharton and
Peter Fox-Penner), Edison Electric Institute, August 2008.

“Understanding Debt Imputation Issues,” (with Michael J. Vilbert and Joe Wharton and 7he
Brattle Group listed as an author), Edison Electric Institute, June 2008.

“Measuring Return on Equity Correctly: Why current estimation models set allowed ROE too
low,” Public Utilities Fortnightly, August 2005 (with A. Lawrence Kolbe and Michael J. Vilbert).

“The Effect of Debt on the Cost of Equity in a Regulatory Setting,” (with A. Lawrence Kolbe and
Michael J. Vilbert, and with “7he Brattle Group” listed as author), Edison Electric Institute, April
2005.

“Communication and Delegation in Collusive Agencies,” Journal of Accounting and Economics,
Vol. 19, 1995.

“Beta Distributed Market Shares in a Spatial Model with an Application to the Market for Audit
Services” (with M. Hviid), Review of Industrial Organization, Vol. 10, 1995.

SELECTED PRESENTATIONS

“Managing Price Risk for Merchant Renewable Investments,” (with Onur Aydin) E7A Electricity
Pricing Workgroup (webinar), April 30, 2019.

“Decoupling and its Impact on Cost of Capital” presented to SURFA Members and Friends,
February 27, 2019.

“Current Issues in Cost of Capital” presented to EE7 Members, July, 2018-19.

“Introduction to Capital Structure & Liability Management”, presented at the American Gas
Association (AGA)/Edison Electric Institute (EEI) “Introduction and Advanced Public Utility
Accounting Courses”, August 21, 2018, August 20 2019.

“Lessons from the U.S. and Australia” presented at Seminar on the Cost of Capital in Regulated
Industries: Time for a Fresh Perspective? Brussels, October 2017.

“Should Regulated Utilities Hedge Fuel Cost and if so, How?” presented at SURFA's 49 Financial
Forum, April 20-21, 2017.

“Transmission: The Interplay Between FERC Rate Setting at the Wholesale Level and Allocation
to Retail Customers,” (with Mariko Geronimo Aydin) presented at Law Seminars International:
Electric Utility Rate Cases, March 16-17, 2017.

“Capital Structure and Liability Management,” American Gas Association and Edison Electric
Institute Public Utility Accounting Course, August 2015-2017.
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“Current Issues in Cost of Capital,” Edison Electric Institute Advanced Rate School, July 2013-
2017.

“Alternative Regulation and Rate Making Approaches for Water Companies,” Society of
Depreciation Professionals Annual Conference, September 2014.

“Capital Investments and Alternative Regulation,” National Association of Water Companies
Annual Policy Forum, December 2013.

“Accounting for Power Plant,” SNL's Inside Utility Accounting Seminar, Charlotte, NC, October
2012.

“GAAP / IFRS Convergence,” SNL's Inside Utility Accounting Seminar, Charlotte, NC, October
2012.

“International Innovations in Rate of Return Determination,” Society of Utility Financial and
Regulatory Analysts’ Financial Forum, April 2012.

“Utility Accounting and Financial Analysis: The Impact of Regulatory Initiatives on Accounting
and Credit Metrics,” 1.5 day seminar, EUCI, Atlanta, May 2012.

“Cost of Capital Working Group Eforum,” Edison Electric Institute webinar, April 2012.

“Issues Facing the Global Water Utility Industry” Presented to Sensus’ Executive Retreat, Raleigh,
NG, July 2010.

“Regulatory Issues from GAAP to IFRS,” NASUCA 2009 Annual Meeting, Chicago, November
2009.

“Subprime Mortgage-Related Litigation: What to Look for and Where to Look,” Law Seminars
International: Damages in Securities Litigation, Boston, May 2008.

“Evaluating Alternative Business / Inventive Models,” (with Joe Wharton). EEI Workshop,
Making a Business of Energy Efficiency: Sustainable Business Models for Utilities, Washington DC,
December 2007.

“Deferred Income Taxes and IRS’s NOPR: Who should benefit?” NASUCA Annual Meeting,
Anaheim, CA, November 2007.

“Discussion of ‘Are Performance Measures Other Than Price Important to CEO Incentives?”
Annual Meeting of the American Accounting Association, 2000.

“Contracting and Income Smoothing in an Infinite Agency Model: A Computational Approach,”
(with R.T. Boylan) Business and Management Assurance Services Conference, Austin 2000.
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TESTIMONY
Expert Report on IFRS Issues and Forensics. SIAC Arbitration No. 44 of 2018, October 2019.
Expert Report on IFRS issues. ICC Arbitration No. 23896/GSS, September 20109.

Direct Testimony on the cost of debt and equity capital as well as capital structure on behalf of
Young Brothers, LLC. submitted to the Public Utilities Commission of the State of Hawaii, Docket
No. 2019-0117, September 2019.

Expert Report on discount rates in property tax matter for Union Pacific Company in Union Pacific
Railroad Co. v. Utah State Tax Comm ’n, et. al., Case No. 2:18-cv-00630-DAK-DBP, Utah August
2019.

Answering Testimony on the Cost of Equity on behalf of Northern Natural Gas Company
submitted to the Federal Energy Regulatory Commission, Docket No. RP19-59-000, August 2019.

Direct Testimony on Cost of Equity on behalf of DTE Electric Company submitted to the Michigan
Public Service Commission, Docket No. U-20561, July 2019.

Prepared Direct Testimony on Cost of Capital for Northern Natural Gas Company submitted to
the Federal Energy Regulatory Commission, Docket No. RP19-1353-000, July 2019.

Prepared Direct Testimony on Cost of Capital and Term Differentiated Rates for Paiute Pipeline
Company submitted to the Federal Energy Regulatory Commission, Docket No. RP19-1291-000,
May 2019.

Expert report, deposition, and oral trial testimony on behalf of PacifiCorp in the Matter of
PacifiCorp, Inc. v. Utah State Tax Comm 'n, Case No. 180903986 TX, Utah District Court April,
May, September 2019.

Direct Testimony, Rebuttal Testimony, and hearing appearance on the cost of capital for Southern
California Edison submitted to the California Public Utilities Commission, Docket No. A.19-04-
014, April 2019, August 2019.

Prepared Direct Testimony on the cost of equity for Southern California Edison’s transmission
assets submitted to the Federal Energy Regulatory Commission, Docket No. ER19-1553, April
2019.

Direct and Rebuttal Testimony on cost of equity for Consolidated Edison of New York submitted
to the New York Public Service Commission, Matter No. 19-00317, January, June 2019.

Direct Testimony on cost of capital and capital structure for Northwest Natural Gas Company
submitted to the Washington Utilities and Transportation Commission, Docket No. 181053,
December 2018.
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Pre-filed Direct Testimony and Reply Testimony on cost of capital and capital structure for
Anchorage Water Utility and Anchorage Wastewater Utility submitted to the Regulatory
Commission of Alaska, TA163-122 and TA164-126, December 2018, October 20109.

Direct Testimony on cost of capital for Portland General Electric Company submitted to the
Oregon Public Utility Commission on behalf of Portland General Electric Company (with Hager
and Liddle), EU 335, February 2018.

Direct Testimony and Rebuttal Testimony on cost of capital for NW Natural submitted to the
Oregon Public Utility Commission on behalf of NW Natural, UG 344, December 2017, May 2018.

Direct Pre-filed Testimony and Reply Pre-filed Testimony on cost of equity and capital structure
for Anchorage Water and Wastewater Utilities before the Regulatory Commission of Alaska,
TA161-122 and TA162-126, November 2017, September 2018.

Direct Testimony, Rebuttal Testimony, deposition, and hearing appearance on wholesale water
rates for Petitioner Cities, Texas Public Utility Commission, PUC Docket 46662, SOAH Docket
473-17-4964.WS, November 2017, January, June, July, October 2018.

Affidavit on Lifting the Dividend Restriction for Anchorage Water Utility for AWWU, Regulatory
Commission of Alaska, U-17-095, November 2017.

Written Evidence, Rebuttal Evidence and Hearing appearance on the Cost of Capital and Capital
Structure for the ATCO Utilities and AUI, 2018-2020 Generic Cost of Capital Proceeding, Alberta
Utilities Commission, October 2017, February — March 2018.

Written Evidence, Rebuttal Evidence, and Hearing Appearance on Regulatory Tax Treatment for
the ATCO Utilities and AUI, 201802020 Generic Cost of Capital Proceeding, Alberta Utilities
Commission, October 2017, February — March 2018.

Affidavit on the Creation of a Regulatory Assets for PRV Rebates for Anchorage Water Utility,
submitted to the Regulatory Commission of Alaska, U-17-083, August 2017.

Direct and Rebuttal Testimony, Hearing Appearance on Cost of Capital for California-American
Water Company for California-American Water submitted to the California Public Utilities
Commission, Application 17-04-003, April, August, September 2017.

Direct, Rebuttal, Surrebuttal, Supplemental, Supplemental Rebuttal Testimony and Hearing
Appearance on the Cost of Capital for Northern Illinois Gas Company submitted to the ///inois
Commerce Commission, GRM #17-055, March, July, August, September, and November 2017.

Direct and Rebuttal Testimony on Cost of Capital for Portland General Electric Company
submitted to the Oregon Public Utility Commission on behalf of Portland General Electric
Company, Docket No. UE 319, February, July 2017.
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Pre-filed Direct and Reply Testimony and Hearing Appearance on Cost of Equity and Capital
Structure for Anchorage Municipal Light and Power, Regulatory Commission of Alaska, Docket
No. TA357-121, December 2016, August and December 2017.

Expert report and Hearing Appearance regarding the Common Equity Ratio for OPG’s Regulated
Generation for OEB Staff, Ontario Energy Board, EB-2016-0152, November 2016, April 2017.

Pre-filed Direct Testimony on Cost of Equity and Capital Structure for Anchorage Municipal
Wastewater Utility, Regulatory Commission of Alaska, Docket No. 158-126, November 2016.

Expert Report and Reply Expert Report on damages (quantum) in exit arbitration (with Dan
Harris), International Center for the Settlement of Investment Disputes, October 2016, October
2018.

Direct Testimony on capital structure, embedded cost of debt, and income taxes for Detroit
Thermal, Michigan Public Service Commission, Docket No. UE-18131, July 2016.

Direct Testimony on return on equity for Arizona Public Service Company, Arizona Corporation
Commission, Docket E-01345A-16-0036, June 2016.

Written evidence, rebuttal evidence and hearing appearance regarding the cost of equity and
capital structure for Alberta-based utilities, the Alberta Utilities Commission, Proceeding No.
20622 on behalf of AltaGas Utilities Inc., ENMAX Power Corporation, FortisAlberta Inc., and The
ATCO Utilities, February, May and June 2016.

Verified Statement, Verified Reply Statement, and Hearing Appearance regarding the cost of
capital methodology to be applied to freight railroads, the Surface Transportation Board on behalf
of the Association of American Railroads, Docket No. EP 664 (Sub-No. 2), July 2015, September
and November 2015.

Direct Testimony on cost of capital submitted to the Oregon Public Utility Commission on behalf
of Portland General Electric, Docket No. UE 294, February 2015.

Supplemental Direct Testimony and Reply Testimony on cost of capital submitted to the
Regulatory Commission of Alaska on behalf of Anchorage Water and Wastewater utilities, Docket
U-13-202, September 2014, March 2015.

Expert Report and hearing appearance on specific accrual and cash flow items in a Sales and
Purchase Agreement in international arbitration before the International Chamber of Commerce.
Case No. 19651/TO, July and November 2014. (Confidential)
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Rebuttal Testimony regarding Cost of Capital before the Oregon Public Utility Commission on
behalf of Portland General Electric, Docket No. UE 283, July 2014.

Direct Testimony on the rate impact of the pension re-allocation and other items for Upper
Peninsula Power Company in connection with the acquisition by BBIP before the Michigan Public
Service Commission in Docket No. U-17564, March 2014.

Expert Report on cost of equity, non-recovery of operating cost and asset retirement obligations
on behalf of oil pipeline in arbitration, April 2013. (with A. Lawrence Kolbe, Michael ]. Vilbert,
Confidential)

Direct Testimony on the treatment of goodwill before the Federal Energy Regulatory Commission
on behalf of ITC Holdings Corp and ITC Midwest, LLC in Docket No. PA10-13-000, February
2012.

Direct and Rebuttal Testimony on cost of capital before the Public Utilities Commission of the
State of California on behalf of California-American Water in Application No. 11-05, May 2011.

Direct Testimony, Rebuttal Testimony, and Hearing Appearance on cost of capital before the New
Mexico Public Regulation Commission on behalf of New Mexico-American Water in Case No. 11-
00196-UT, May 2011, November 2011, and December 2011.

Direct Testimony on regulatory assets and FERC accounting before the Federal Energy Regulatory
Commission on behalf of AWC Companies, EL11-13-000, December 2010.

Expert Report and deposition in Civil Action No. 02-618 (GK/JMF) in the United States District
Court for the District of Columbia, November 2010, January 2011. (Confidential)

Direct Testimony, Rebuttal Testimony, and Rejoinder Testimony on the cost of capital before the
Arizona Corporation Commission on behalf of Arizona-American Water in Docket No. W-
01303A-10-0448, November 2010, July 2011, and August 2011.

Direct Testimony on the cost of capital before the New Mexico Public Regulation Commission on
behalf of New Mexico-American Water in Docket No. 09-00156-UT, August 2009.

Direct and Rebuttal Testimony and Hearing Appearance on the cost of capital before the Arizona
Corporation Commission on behalf of Arizona-American Water in Docket No. W-01303A-09-
0343, July 2009, March 2010 and April 2010.

Rebuttal Expert Report, Deposition and Oral Testimony re. the impact of alternative discount rate
assumptions in tax litigation. United States Court of Federal Claims, Case No. 06-628 T, January,
February, April 2009. (Confidential)

Direct Testimony, Rebuttal Testimony and Hearing Appearance on cost of capital before the New
Mexico Public Regulation Commission on behalf of New Mexico-American Water in Docket No.
08-00134-UT, June 2008 and January 2009.

Direct Testimony on cost of capital and carrying charge on damages, U.S. Department of Energy,
Bonneville Power Administration, BPA Docket No. WP-07, March 2008.
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Direct Testimony, Rebuttal Testimony, Rejoinder Testimony and Hearing Appearance on cost of
capital before the Arizona Corporation Commission on behalf of Arizona-American Water in
Docket No. W-01303A-08-0227, April 2008, February 2009, March 2009.

Expert Report, Supplemental Expert Report, and Hearing Appearance on the allocation of
corporate overhead and damages from lost profit. The International Centre for the Settlement of
Investment Disputes, Case No. ARB/03/29, February, April, and June 2008 (Confidential).

Expert Report on accounting information needed to assess income. United States District Court for
the District of Maryland (Baltimore Division), Civil No. 1:06cv02046-JFM, June 2007
(Confidential)

Expert Report, Rebuttal Expert Report, and Hearing Appearance regarding investing activities,
impairment of assets, leases, shareholder’ equity under U.S. GAAP and valuation. /International
Chamber of Commerce (ICC), Case No. 14144/CCO, May 2007, August 2007, September 2007.
(Joint with Carlos Lapuerta, Confidential)

Direct Testimony, Rebuttal Testimony, and Hearing Appearance on cost of capital before the
Arizona Corporation Commission on behalf of Arizona-American Water in Docket No. W-
01303A-06-0491, July 2006, July 2007.

Direct Testimony, Rebuttal Testimony, Rejoinder Testimony, Supplemental Rejoinder Testimony
and Hearing Appearance on cost of capital before the Arizona Corporation Commission on behalf
of Arizona-American Water in Docket No. W-01303A-06-0403, June 2006, April 2007, May 2007.

Direct Testimony, Rebuttal Testimony, Rejoinder Testimony, and Hearing Appearance on cost of
capital before the Arizona Corporation Commission on behalf of Arizona-American Water in
Docket No. W-01303A-06-0014, January 2006, October 2006, November 2006.

Expert report, rebuttal expert report, and deposition on behalf of a major oil company regarding
the equity method of accounting and classification of debt and equity, American Arbitration
Association, August 2004 and November 2004. (Confidential).
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Technical Appendix to the Direct Testimony of Bente
Villadsen

This technical appendix contains methodological details related to my implementations of the DCF
and CAPM / ECAPM models. It also contains a discussion of both the basic finance principles and
the specific standard formulations of the financial leverage adjustments employed to determine the
cost of equity for a company with the level of financial risk inherent in NW Natural’s requested
regulatory capital structure.
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. DCF Models

A. DCF ESTIMATION OF COST OF EQUITY

The DCF method for estimating the cost of equity capital assumes that the market price of a stock
is equal to the present value of the dividends that its owners expect to receive. The method also
assumes that this present value can be calculated by the standard formula for the present value of
a cash flow stream:

B P D D 1)
T 147 (1412 (1+71)8 a1+nT

Py

where P, is the current market price of the stock; D, is the dividend cash flow expected at the end
of period t; r is the cost of equity capital; and T is the last period in which a dividend cash flow is
to be received. The formula simply says that the stock price is equal to the sum of the expected
future dividends, each discounted for the time and risk between now and the time the dividend is
expected to be received. Since the current market price is known, it is possible to infer the cost of
equity that corresponds to that price and a forecasted pattern of expected future dividends. In terms
of Equation (), if P, is known and D, D,, ... Dy are estimated, an analyst can “solve for” the cost
of equity capital r.

B. DeTAILS OF THE DCF MODEL

Perhaps the most widely known and used application of the DCF method assumes that the expected
rate of dividend growth remains constant forever. In the so-called Gordon Growth Model, the
relationship expressed in Equation (1) is such that the present value equation can be rearranged
algebraically into a formula for estimating the cost of equity. Specifically, if investors expect a
dividend stream that will grow forever at a steady rate, then the market price of the stock will be
given by

)

where D; is the dividend expected at the end of the first period, g is the perpetual growth rate, and
P, and r are the market price and the cost of capital, as before. Equation (2) is a simplified version
of Equation (1) that can be solved algebraically to yield the well-known “DCF formula” for the
cost of equity capital,
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D Dy x (1+
_D L i DoxU49)

— 3
P g P, (3)

r

There are other versions of the DCF model that relax this restrictive assumption and posit a more
complex or nuanced pattern of expected future dividend payments. For example, if there is reason
to believe that investors do not expect a company’s dividends to grow at a steady rate forever, but
rather have different growth rate expectations in the near term (e.g., over the next five or ten years),
compared to the distant future (e.g., a period starting ten years from the present moment), a “multi-
stage” growth pattern can be modeled in the present value formula (Equation (1)).

1. Dividends, Cash Flows, and Share Repurchases

In addition to the DCF model described above, there are many alternative formulations. Notable
among these are versions of the model that use cash flows rather than dividends in the present
value formula (Equation (1)).

Because investors are interested in cash flow, it is technically important to capture all cash flows
that are distributed to shareholders when estimating the cost of equity using the DCF method. In
some circumstances, investors may expect to receive cash in forms other than dividends. An
important example concerns the fact that many companies distribute cash to shareholders through
share buybacks in addition to dividends. To the extent such repurchases are expected by investors,
but not captured in the forecasted pattern of future dividends; a dividend-based implementation of
the DCF model will underestimate the cost of equity.

Similarly, if investors have reason to suspect that a company’s dividend payments will not reflect
a full distribution of its available cash free cash flows in the period they were generated, it may be
appropriate replace the forecasted dividends with estimated free cash flows to equity in the present
value formula (Equation (1)). Focusing on available cash rather than that actually distributed in
the form of dividends can help account for instances when near-term investing and financing
activities (e.g., capital expenditures or asset sales, debt issuances or retirements, or share
repurchases) may cause dividend growth patterns to diverge from growth in earnings.

1 For an example in a regulatory context, the U.S. Surface Transportation Board uses a cash flow based model
with three stages to estimate the cost of equity for the railroads. See Surface Transportation Board Decision,
“STB Ex Parte No. 664 (Sub-No. 1),” Decided January 23, 2009. Confirmed in EP-664 (Sub-No. 2),
October 31, 2016.
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Many utility companies such as those included in my proxy group have long histories of paying a
dividend. In fact, as mentioned in Section I of this Appendix, one of my standard requirements for
inclusion in my proxy group is that a company pays dividends for 5-years without a gap or a
dividend cut (on per share basis). Additionally, although some utility companies have engaged in
share repurchase programs, the impact of such programs on the cash distribution to shareholders
is small for the companies in my proxy group.?

C. DCF MODEL INPUTS

1. Dividends and Prices

As described above, DCF models are forward-looking, comparing the current price of a stock to
its expected future dividends to estimate the required expected return demanded by the market for
that stock (i.e., the cost of equity). Therefore, the models demand the current market price and
currently prevailing forecasts of future dividends as inputs.

The stock price input | employ for each proxy group company is the average of the closing stock
prices for the 15 trading days ending on the date of my analysis. This guards against biases that
may arise on a single trading day, yet is consistent with using current stock prices.

2. Company Specific Growth Rates

a. Analysts’ Forecasted Growth Rates

Finding the right growth rate(s) is usually the “hard part” of applying the DCF model, which is
sometimes criticized due to what has been called “optimism bias” in the earnings growth rate
forecasts of security analysts. Optimism bias is defined as tendency for analysts to forecast
earnings growth rates that are higher than are actually achieved. Any optimism bias might be
related to incentives faced by analysts that provide rewards not strictly based upon the accuracy of
the forecasts. To the extent optimism bias is present in the analysts’ earnings forecasts the cost of
capital estimates from the DCF model would be too high.

While academic researchers during the 1990s as well as in early 2000s found evidence of analysts’
optimism bias, there is some evidence that regulatory reforms have eliminated the issue. A more

2 While a number of companies in my proxy group have or have had share repurchase programs, the
magnitude tends to be relatively small, so that an inclusion of the cash flow from repurchases would likely
have a minimal impact on the average results for the proxy group. However, it is clear that not including the
cash distributions from such repurchases downwardly biases the estimated cost of equity.
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recent paper by Hovakimina and Saenyasiri (2010) found that recent efforts to curb analysts’
incentive to provide optimistic forecasts have worked, so that “the median forecast bias essentially
disappeared.”® Thus, some recent research indicates that the analyst bias may be a problem of the
past.

The findings of several academic studies* show that analyst earnings forecasts turn out to be too
optimistic for stocks that are more difficult to value, for instance, stocks of smaller firms, firms
with high volatility or turnover, younger firms, or firms whose prospects are uncertain.
Coincidentally, stocks with greater analyst disagreement have higher analyst optimism bias—all
of these describe companies that are more volatile and/or less transparent—none of which is
applicable to the majority of utility companies with wide analyst coverage and information
transparency. Consequently, optimism bias is not expected to be an issue for utilities.

b. Sources for Forecasted Growth Rates

For the reasons described above, | rely on analyst forecasts of earnings growth for the company-
specific growth rate inputs to my implementations of the single- and multi-stage DCF models.
Most companies in my proxy group have coverage from equity analysts reporting to Thomson
Reuters IBES, so | use the consensus 3-5 year EPS growth rate provided by that service. |
supplement these consensus values with growth rates based on EPS estimates from Value Line.®

. CAPM and ECAPM
A. THE CAPITAL ASSET PRICING MODEL (CAPM)

The Capital Asset Pricing Model (“CAPM”) is a theoretical model stating that the collective
investment decisions of investors in capital markets will result in equilibrium prices for all risky
assets such that the returns investors expect to receive on their investments are commensurate with

¥ A. Hovakimian and E. Saenyasiri, “Conflicts of Interest and Analyst Behavior: Evidence from Recent
Changes in Regulation,” Financial Analysts Journal, vol. 66, 2010.

These studies include the following: (i) Hribar, P, Mclnnis, J. “Investor Sentiment and Analysts’ Earnings
Forecast Errors,” Management Science Vol. 58, No. 2 (February 2012): pp. 293-307; (ii) Scherbina, A.
(2004), “Analyst Disagreement, Forecast Bias and Stock Returns,” downloaded from Harvard Business
School Working Knowledge: ; and (iii) Michel, J-S., Pandes J.A.
(2012), “Are Analysts Really Too Optimistic?” downloaded from

Specifically, | compute the growth rate implied by Value Line’s current year EPS estimate and its projected
3-5 year EPS estimate. | then average this in with the IBES consensus estimate as an additional independent
estimate, giving it a weight of 1 and weighting the IBES consensus according to the number of analysts who
contributed estimates.
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the risk of those assets relative to the market as a whole. The CAPM posits a risk-return
relationship known as the Security Market Line (see Figure 3 in my Direct Testimony), in which
the required expected return on an asset is proportional to that asset’s risk relative to the market as
measured by its “beta”. More precisely, the CAPM states that the cost of capital for an investment
S (e.g., a particular common stock), is given by the following equation:

ry =715+ Bs X MRP (4)

where 1 is the required return on investment S;
1y is the risk-free interest rate;

Bs is the beta risk measure for the investment S; and
MRP is the market equity risk premium.

The CAPM is based on portfolio theory, and recognizes two fundamental principles of finance:
(1) investors seek to minimize the possible variance of their returns for a given level of expected
returns (or alternatively, they demand higher expected returns when there is greater uncertainty
about those returns), and (2) investors can reduce the variability of their returns by diversifying—
constructing portfolios of many assets that do not all go up or down at the same time or to the same
degree. Under the assumptions of the CAPM, the market participants will construct portfolios of
risky investments that minimize risk for a given return so that the aggregate holdings of all
investors represent the “market portfolio”. The risk-return trade-off faced by investors then
concerns their exposure to the risk inherent in the market portfolio, as they weight their investment
capital between the portfolio of risky assets and the risk-free asset.

Because of the effects of diversification, the relevant measure of risk for an individual security is
its contribution to the risk of the market portfolio. Therefore, beta (5) is defined to capture the
sensitivity of the security’s returns to the market’s returns. Formally,

covariance(rg, R,y,)
=

()

variance(R,,)
where R, is the return on the market portfolio.

Beta is usually calculated by statistically comparing (using regression analysis) the excess
(positive or negative) of the return on the individual security over the government bond rate with
the excess of the return on a market index such as the S&P 500 over a government bond rate.
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The basic idea behind beta is the risk that cannot be diversified away in large portfolios is what
matters to investors. Beta is a measure of the risks that cannot be eliminated by diversification. It
is this non-diversifiable risk, or “systematic risk”, for which investors require compensation in the
form of higher expected returns. By definition, a stock with a beta equal to 1.0 has average non-
diversifiable risk; its returns vary to the same degree as those on the market as a whole. According
to the CAPM, the required return demanded by investors (i.e., the cost of equity) for investing in
that stock will match the expected return on the market as a whole. Similarly, stocks with betas
above 1.0 have more than average risk, and so have a cost of equity greater than the expected
market return; those with betas below 1.0 have less than average risk, and are expected to earn
lower than market levels of return.

B. INPuUTS TO THE CAPM

1. The Risk-free Interest Rate

The precise meaning of a “risk-free” asset according to the finance theory underlying the CAPM
is an investment whose return is guaranteed, with no possibility that it will vary around its expected
value in response to the movements of the broader market. (Equivalently, the CAPM beta of a risk-
free asset is zero.) In developed economies like the U.S., government debt is generally considered
have no default risk. In this sense they are “risk-free”; however, unless they are held to maturity,
the rate of return on government bonds may in fact vary around their stated or expected yields.®

The theoretical CAPM is a single period model, meaning that it posits a relationship between risk
and return over a single “holding period” of an investment. Because investors can rebalance their
portfolios over short horizons, many academic studies and practical applications of the CAPM use
the short-term government bond as the measure of the risk-free rate of return. However, regulators
frequently use a version based on a measure of the long-term risk-free rate; e.g., a long-term
government bond. | rely on the 20-year Treasury bond as a measure of the risk-free asset in this
proceeding. ” 1 use the term “risk-free rate” as describing the yield on the 20-year Treasury bond.

However, | do not believe the current yield on long-term Treasury bonds is a good estimate for
the risk-free rate that will prevail over the time period relevant to this proceeding as currently

This is due to interest rate fluctuations that can change the market value of previously issued debt in relation
to the yield on new issuances

" The use of a 20-year government bond is consistent with the measurement of the Ibbotson MRP and permits
me to use a series that has been in consistent circulation since the 1990’s (the 30-year government bond was
not issued from 2002 to 2006).
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prevailing bond yields are near historic lows for a variety of circumstances that should not be
expected to persist for the reasons discussed in my direct testimony.

As shown in Figure A- 1 below, the current spread between utility bond yields and the 20-year
treasury bond yield is elevated by almost 50 basis points.

Figure A- 1: Yield Spreads

Spreads between U.S. Utility Bond (20 year maturity) and U.S. Government Bond (20 year maturity) - bps

A-Rated Utility =~ BBB-Rated Utility

Periods and Treasury and Treasury Notes
Period 1 - Average Apr-1991 - 2007 93 123 [1]

Period 2 - Average Aug-2008 - Mar-2019 149 195 [2]

Period 3 - Average Mar-2019 123 164 [3]

Period 4 - Average 15-Day (Mar 11, 2019 to Mar 29, 2019) 141 182 [4]

Spread Increase between Period 2 and Period 1 55 72 [51=12]-11]
Spread Increase between Period 3 and Period 1 30 41 [6] =[3]-11]
Spread Increase between Period 4 and Period 1 48 59 [71=14]-[1]

Sources and Notes:
Spreads for the periods are calculated from Bloomberg's yield data.
Average monthly yields for the indices were retrieved from Bloomberg as of March 31, 2019.

For this reason | rely on Blue Chip’s forecast of 3.0% for the yield on a 10-year Treasury bond for
2020.8 | adjust this value upward by 50 basis points, which is my estimate of the maturity premium
for the 20-year over the 10-year Treasury Bond and add 25 basis points as a normalization to the
forecasted risk-free rate.® Thus, | obtain a risk-free rate of 3.75% for 2020 in Scenario 1. 1 also
consider a scenario, where the increase in yield spread is allocated to the MRP and only a small
fraction of the increase in yield spread is allocated to the risk-free rate. In Scenario 2, which |
discuss in more detail below, the risk-free rate for 2020 is 3.5%.

&  Blue Chip Economic Indicators, March 10, 2019.

®  This maturity premium is estimated by comparing the average excess yield on 20-year versus 10-year
Treasury Bonds over the period January 1990 — March 2019, using data from Bloomberg. See Exhibit A-
14, Schedule D5.9.
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2. The Market Equity Risk Premium

a. Historical Average Market Risk Premium

Like the cost of capital itself, the market risk premium is a forward-looking concept. It is by
definition the premium above the risk-free interest rate that investors can expect to earn by
investing in a value-weighted portfolio of all risky investments in the market. The premium is not
directly observable, and must be inferred or forecasted based on known market information.

One commonly use method for estimating the MRP is to measure the historical average premium
of market returns over the income returns on risk-free government bonds over some long historical
period. When such a calculation is performed using the traditional industry standard Ibbotson data,
the result is an arithmetic average of 6.91% for annual observed premiums of U.S. stock market
returns over income returns on long-term (approximate average maturity of 20-years) U.S.
Treasury bonds from 1926 to the present is 6.91%.°

b. Forward Looking Market Equity Risk Premium

An alternative approach to estimating the MRP eschews historical averages in favor of using
current market information and forecasts to infer the expected return on the market as a whole,
which can then be compared to prevailing government bond yields to estimate the equity risk
premium. Bloomberg performs such estimates of country-specific MRPs by implementing the
DCF model on the market as a whole—using forecast market-wide dividend yields and current
level on market indexes; for the U.S. Bloomberg performs a multi-stage DCF using dividend-
paying stocks in the S&P 500 to infer the expected market return.

When calculated relative to 20-year Treasury bond yields, Bloomberg’s estimate of the forward-
looking market-implied MRP over the month leading up to my analysis was approximately 6.86%
This Bloomberg forward-looking MRP estimate was above the historical long-term average for
much of 2018 was at 7.90% during January 2019.

c. Yield Spreads and the Market Equity Risk Premium

As shown in Figure 7 of my testimony the yield spreads for 20-year A rated utility debt over 20-
year Treasury bonds is elevated relative to its historical norm by about 40 bps relative to its long-
term average leading up to the 2008 financial crisis. This means that investors require a higher

10 Duff & Phelps, “2019 SBBI Yearbook,” p. 10-21.
11 Bloomberg data.
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return on investment grade utility debt relative to the return on T-bonds than they did before the
crisis and ensuing economic turmoil.

This information can be used to provide a quantitative benchmark for the implied increase in MRP
based on a paper by Edwin J. Elton, et al., which documents that the yield spread on corporate
bonds is normally a combination of a default premium, a tax premium, and a systematic risk
premium.'? Of these components, it is the systematic risk premium that likely explains the vast
majority of the yield spread increase. In other words, unless the risk-free rate is underestimated as
described above, the market equity risk premium has increased relative to its “normal” level.*® For
example, assuming a beta of 0.25 for A rated debt'* means that an increase in the MRP of one
percentage point translates into a ¥ percentage point increase in the risk premium on A rated debt
(i.e., 0.25 (beta) times 1 percentage point (increase in MRP) = % percentage point increase in yield
spread). Thus, a 25 bps increase in the yield spread is therefore consistent with a 1.0 percentage

0(')2;;/" = 1.0%). Thus, there is evidence that the current MRP is

elevated relative to the historical MRP of 6.91%. While the increase in yield spread as well as an
implementation of the DCF model on the S&P 500 could justify an MRP of upward 10%,° |
conservatively use the historical average of 6.91% along with a scenario of 7.91%.

point increase in the MRP (

C. THeEmPIRICAL CAPM

1. Description of the ECAPM

Empirical research has shown that the CAPM tends to overstate the actual sensitivity of the cost
of capital to beta: low-beta stocks tend to have higher risk premiums than predicted by the CAPM

12 “Explaining the Rate Spread on Corporate Bonds,” Edwin J. Elton, Martin J. Gruber, Deepak Agarwal, and
Christopher Mann, The Journal of Finance, February 2001, pp. 247-277.

13 In theory, some of the increase in yield spread for A rated debt may be due to an increase in default risk, but
the increase in default risk for A rated debt is undoubtedly very small because utilities with A range rated
debt have a low default risk. This means that the vast majority—if not all—of the increase in A rated yield
spreads is due to a combination of the increased systematic risk premium and the downward pressure on the
yields of government debt. Although there is no increase in the tax premium discussed in the Elton et al.
paper due to coupon payments, there may be some increase due to a small tax effect resulting from the
probability of increased capital gains taxes when the debt matures.

14 Elton, et al. estimates the average beta on BBB-rated corporate debt as 0.26 over the period of their study,
and A-rated debt will have a slightly lower beta than BBB-rated debt. | note that 0.25 is a conservatively
high estimate of the beta on A-rated utility debt. Most academic estimates, including those presented in Berk
& Demarzo that | utilize for my Hamada adjustments are significantly lower: in the range of 0.0 — 0.1 percent
and would result in a substantially higher MRP estimate.

15 See Direct Testimony of Bente Villadsen in Docket No. RP19-1291, May 2019, Exhibit PPC-011, p. 9 of
11. Using a debt beta of 0.25, the increased yield spread of 48 bps result in an increase in the MRP of
0.48/0.25 = 1.92%.
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and high-beta stocks tend to have lower risk premiums than predicted. A number of variations on
the original CAPM theory have been proposed to explain this finding, but the observation itself
can also be used to estimate the cost of capital directly, using beta to measure relative risk by
making a direct empirical adjustment to the CAPM.

The Empirical CAPM (“ECAPM”) makes use of these empirical findings. It estimates the cost of
capital with the equation,

rs=7ry+a+ Bs X (MRP — a) (6)

where a is the “alpha” adjustment of the risk-return line, a constant, and the other symbols are
defined as for the CAPM (see Equation (4)). The alpha adjustment has the effect of increasing the
intercept but reducing the slope of the Security Market Line, which results in a Security Market
Line that more closely matches the results of empirical tests. In other words, the ECAPM produces
more accurate predictions of eventual realized risk premiums than does the CAPM.

Figure A-2
The Empirical Security Market Line

2. Academic Evidence on the Alpha Term in the ECAPM

Figure A- below summarizes the empirical results of tests of the CAPM, including their estimates
of the “alpha” parameter necessary to improve the accuracy of the CAPM’s predictions of realized
returns.
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Figure A-3

EMPIRICAL EVIDENCE ON THE ALPHA FACTOR IN ECAPM”

AUTHOR RANGE OF ALPHA PERIOD RELIED UPON

Black (1993) 1% for betas 0 to 0.80 1931-1991
Black, Jensen and Scholes (1972)° 4.31% 1931-1965
Fama and McBeth (1972) 5.76% 1935-1968
Fama and French (1992)° 7.32% 1941-1990
Fama and French (2004)* N/A

Litzenberger and Ramaswamy (1979)° 5.32% 1936-1977
Litzenberger, Ramaswamy and Sosin 1.63% t0 3.91% 1926-1978
(1980)

Pettengill, Sundaram and Mathur (1995)° 4.6% 1936-1990

“The figures reported in this table are for the longest estimation period available and, when applicable, use the authors’ recommended estimation
technique. Many of the articles cited also estimate alpha for sub-periods and those alphas may vary.

'Black estimates alpha in a one step procedure rather than in an un-biased two-step procedure.
%Estimate a negative alpha for the subperiod 1931-39 which contain the depression years 1931-33 and 1937-39.
3calculated using Ibbotson’s data for the 30-day treasury yield.

*The article does not provide a specific estimate of alpha; however, it supports the general finding that the CAPM underestimates returns for low-
beta stocks and overestimates returns for high-beta stocks.

®Relies on Lizenberger and Ramaswamy’s before-tax estimation results. Comparable after-tax alpha estimate is 4.4%.

6Pettengill, Sundaram and Mathur rely on total returns for the period 1936 through 1990 and use 90-day treasuries. The 4.6% figure is calculated
using auction averages 90-day treasuries back to 1941 as no other series were found this far back.

Sources:

Black, Fischer. 1993. Beta and Return. The Journal of Portfolio Management 20 (Fall): 8-18.

Black, F., Michael C. Jensen, and Myron Scholes. 1972. The Capital Asset Pricing Model: Some Empirical Tests, from Studies in the theory of
Capital Markets. In Studies in the Theory of Capital Markets, edited by Michael C. Jensen, 79-121. New York: Praeger.

Fama, Eugene F. and James D. MacBeth. 1972. Risk, Returns and Equilibrium: Empirical Tests. Journal of Political Economy 81 (3): 607-636.
Fama, Eugene F. and Kenneth R. French. 1992. The Cross-Section of Expected Stock Returns. Journal of Finance 47 (June): 427-465.

Fama, Eugene F. and Kenneth R. French. 2004. The Capital Asset Pricing Model: Theory and Evidence. Journal of Economic Perspectives 18
(3): 25-46.

Litzenberger, Robert H. and Krishna Ramaswamy. 1979. The Effect of Personal Taxes and Dividends on Capital Asset Prices, Theory and
Empirical Evidence. Journal of Financial Economics XX (June): 163-195.

Litzenberger, Robert H. and Krishna Ramaswamy and Howard Sosin. 1980. On the CAPM Approach to Estimation of a Public Utility's Cost of
Equity Capital. The Journal of Finance 35 (2): 369-387.
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lll. Financial Risk and the Cost of Equity

A common issue in regulatory proceedings is how to apply data from a benchmark set of
comparable securities when estimating a fair return on equity for the target/regulated company.®
It may be tempting to simply estimate the cost of equity capital for each of the proxy companies
(using one of the above approaches) and average them. After-all, the companies were chosen to
be comparable in their business risk characteristics, so why would an investor necessarily prefer
equity in one to the other (on average)?

The problem with this argument is that it ignores the fact that underlying asset risk (i.e., the risk
inherent in the lines of business in which the firm invests its assets) for each company is typically
divided between debt and equity holders. The firm’s debt and equity are therefore financial
derivatives of the underlying asset return, each offering a differently structured claim on the cash
flows generated by those assets. Even though the risk of the underlying assets may be comparable,
a different capital structure splits that risk differently between debt and equity holders. The relative
structures of debt and equity claims are such that higher degrees of debt financing increase the
variability of returns on equity, even when the variability of asset returns remains constant. AS a
consequence, otherwise identical firms with different capital structures will impose different levels
of risk on their equity holders. Stated differently, increased leverage adds financial risk to a
company’s equity.’

A. THE EFFECT OF FINANCIAL LEVERAGE ON THE COST OF EQUITY

To develop an intuition for the manner in which financial leverage affects the risk of equity, it is
helpful to consider a concrete example. Figure A-4 and and Figure A-5 below demonstrate the
impact of leverage on the risk and return for equity by comparing equity’s risk when a company
uses no debt to finance its assets, and when it uses a 50-50 capital structure (i.e., it finances 50
percent of its assets with equity, 50 percent with debt). For illustrative purposes, the figures
assume that the cash flows will be either $5 or $15 and that these two possibilities have the same
chance of occurring (e.g., the chance that either occurs is Y2).

6 This is also a common valuation problem in general business contexts.

I refer to this effect in terms of financial risk because the additional risk to equity holders stems from how
the company chooses to finance its assets. In this context financial risk is distinct from and independent of
the business risk associated with the manner in which the firm deploys its cash flow generating assets. The
impact of leverage on risk is conceptually no different than that faced by a homeowner who takes out a
mortgage. The equity of a homeowner who finances his home with 90% debt is much riskier than the equity
of one who only finances with 50% debt.

17
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Figure A-4: All Equity Capital Structure Figure A-5: 50/50 Capital Structure
Asset Asset
Cash Debt  Equity cash Debt  Equity
Flow Service Dividend ROE flow  Service Dividend ROE
$15 $0 $15 15/100=  15% $15  $250 $12.50 12.50/50 = 25%
1 ¥
$100 $100
Yo $5 $0 $5 5/100 = 5% Yo $5 $2.50 $2.50 25050 = 5%
E(ROE)= 10% E(ROE)= 15%
o(ROE)= 5% o(ROE)=  10%

In the figures, E(ROE) indicates the mean return and o(ROE) represents the standard deviation.
This simple example illustrates that the introduction of debt increases both the mean (expected)
return to equity holders and the variance of that return, even though the firm’s expected cash
flows—which are a property of the line of business in which its assets are invested—are unaffected
by the firm’s financing choices. The “magic” of financial leverage is not magic at all—leveraged
equity investors can only earn a higher return because they take on greater risk.

B. METHODS TO ACCOUNT FOR FINANCIAL RISK

1. Cost of Equity Implied by the Overall Cost of Capital

If the companies in a proxy group are truly comparable in terms of the systematic risks of the
underlying assets, then the overall cost of capital of each company should be about the same across
companies (except for sampling error), so long as they do not use extreme leverage or no leverage.
The intuition here is as follows. A firm’s asset value (and return) is allocated between equity and
debt holders.*® The expected return to the underlying asset is therefore equal to the value weighted

18 Other claimants can be added to the weighted average if they exist. For example, when a firm’s capital
structure contains preferred equity, the term 5 X 1, is added to the expression for the overall cost of capital

shown in Equation (7), where P refers to the market value of preferred equity, rp is the cost of preferred
equityand V = E + D + P. In my analysis, | attribute the same implied yield to the cost of preferred equity
as to the cost of debt.
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average of the expected returns to equity and debt holders — which is the overall cost of capital
(r*), or the expected return on the assets of the firm as a whole.!®

E D
r*=V><rE+V><rD(1—TC) (7)
where 1pis the market cost of debt,

1 IS the market cost of equity,

7. IS the corporate income tax rate,

D is the market value of the firm’s debt,

E is the market value of the firm’s equity, and

V = E + D is the total market value of the firm.

Since the overall cost of capital is the cost of capital for the underlying asset risk, and this is
comparable across companies, it is reasonable to believe that the overall cost of capital of the
underlying companies should also be comparable, so long as capital structures do not involve
unusual leverage ratios compared to other companies in the industry.?

The notion that the overall cost of capital is constant across a broad middle range of capital
structures is based upon the Modigliani-Miller theorem that choice of financing does not affect the
firm’s value. Franco Modigliani and Merton Miller eventually won Nobel Prizes in part for their
work on the effects of debt.?! Their 1958 paper made what is in retrospect a very simple point: if
there are no taxes and no risk to the use of excessive debt, use of debt will have no effect on a
company’s operating cash flows (i.e., the cash flows to investors as a group, debt and equity
combined). If the operating cash flows are the same regardless of whether the company finances

19 As this is on an after-tax basis, the cost of debt reflects the tax value of interest deductibility. Note that the
precise formulation of the weighted average formula representing the required return on the firm’s assets
independent of financing (sometimes called the unlevered cost of capital) depends on specific assumptions
made regarding the value of tax shields from tax-deductible corporate debt, the role of personal income tax,
and the cost of financial distress. See Taggart, Robert A., “Consistent Valuation and Cost of Capital
Expressions with Corporate and Personal Taxes,” Financial Management, 1991; 20(3) for a detailed
discussion of these assumptions and formulations. Equation (7) represents the overall weighted average cost
of capital to the firm, which can be assumed to be constant across a relatively broad range of capital
structures.

20 Empirically, companies within the same industry tend to have similar capital structures, while typical capital
structures may vary between industries, so whether a leverage ratio is “unusual” depends upon the
company’s line of business.

2L Franco Modigliani and Merton H. Miller (1958), “The Cost of Capital, Corporation Finance and the Theory
of Investment,” American Economic Review, 48, pp. 261-297.
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mostly with debt or mostly with equity, then the value of the firm cannot be affected at all by the
debt ratio. In cost of capital terms, this means the overall cost of capital is constant regardless of
the debt ratio, too.

Obviously, the simple and elegant Modigliani-Miller theorem makes some counterfactual
assumptions: no taxes and no cost of financial distress from excessive debt. However, subsequent
research, including some by Modigliani and Miller,?? showed that while taxes and costs to financial
distress affect a firm’s incentives when choosing its capital structure as well as its overall cost of
capital,® the latter can still be shown to be constant across a broad range of capital structures.?

This reasoning suggests that one could compute the overall cost of capital for each of the proxy
companies and then average to produce an estimate of the overall cost of capital associated with
the underlying asset risk. Assuming that the overall cost of capital is constant, one can then re-
arrange the overall cost of capital formula to estimate what the implied cost of equity is at the
target company’s capital structure on a book value basis.?®

2. Unlevering and Relevering Betas in the CAPM (Hamada
Adjustment)

An alternative approach to account for the impact of financial risk is to examine the impact of
leverage on beta. Notice that this means working within the CAPM framework as the methodology
cannot be applied directly to the DCF models.

22 Franco Modigliani and Merton H. Miller (1963), “Corporate Income Taxes and the Cost of Capital: A
Correction,” American Economic Review, 53, pp. 433-443.

23 When a company uses a high level of debt financing, for example, there is significant risk of bankruptcy and
all the costs associated with it. The so called costs of financial distress that occurs when a company is over-
leveraged can increase its cost of capital. In contrast a company can generally decrease its cost of capital
by taking on reasonable levels of debt, owing in part to the deductibility of interest from corporate taxes.

24 This is a simplified treatment of what is generally a complex and on-going area of academic investigation.
The roles of taxes, market imperfections and constraints, etc. are areas of on-going research and differing
assumptions can yield subtly different formulations for how to formulate the weighted average cost of capital
that is constant over all (or most) capital structures.

25 Market value capital structures are used in estimating the overall cost of capital for the proxy companies.
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Recognizing that under general conditions, the value of a firm can be decomposed into its value
with and without a tax shield, | obtain:?

V =V, + PV(ITS) (8)

where V = E + D is the total value of the firm as in Equation (7),
Vy is the “unlevered” value of the firm—its value if financed entirely by equity
PV (ITS) represents the present value of the interest tax shields associated with debt

For a company with a fixed book-value capital structure and no additional costs to leverage, it can
be shown that the formula above implies:

e =y + 3 (= )0y — 1) ©)

where 1y is the “unlevered cost of capital”’—the required return on assets if the firm’s assets were
financed with 100% equity and zero debt—and the other parameters are defined as in Equation

(7).

Replacing each of these returns by their CAPM representation and simplifying them gives the
following relationship between the “levered” equity beta S, for a firm (i.e., the one observed in
market data as a consequence of the firm’s actual market value capital structure) and the
“unlevered” beta S, that would be measured for the same firm if it had no debt in its capital
structure:

D
BL =By + i (1 —=7)(Bu — Bp) (10)

where g, is the beta on the firm’s debt. The unlevered beta is assumed to be constant with respect
to capital structure, reflecting as it does the systematic risk of the firm’s assets. Since the beta on

2 This follows development in Fernandez (2003). Other standard papers in this area include Hamada (1972),
Miles and Ezzell (1985), Harris and Pringle (1985), Fernandez (2006). (See Fernandez, P., “Levered and
Unlevered Beta,” IESE Business School Working Paper WP-488, University of Navarra, Jan 2003 (rev.
May 2006); Hamada, R.S., “The Effect of the Firm’s Capital Structure on the Systematic Risk of Common
Stock,” Journal of Finance, 27, May 1972, pp. 435-452; Miles, J.A. and J.R. Ezzell, “Reformulating Tax
Shield Valuation: A Note,” Journal of Finance, XL5, Dec 1985, pp. 1485-1492; Harris, R.S. and J.J. Pringle,
“Risk-Adjusted Discount Rates Extensions form the Average-Risk Case,” Journal of Financial Research,
Fall 1985, pp. 237-244; Fernandez, P., “The Value of Tax Shields Depends Only on the Net Increases of
Debt,” IESE Business School Working Paper WP-613, University of Navarra, 2006.) Additional discussion
can be found in Brealey, Myers, and Allen (2014).
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an investment grade firm’s debt is much lower than the beta of its assets (i.e., fp < By), this
equation embodies the fact that increasing financial leverage (and thereby increasing the debt to
equity ratio) increases the systematic risk of levered equity (5,).

An alternative formulation derived by Harris and Pringle (1985) provides the following equation
that holds when the market value capital structures (rather than book value) are assumed to be held
constant:

D
BL =By + E(ﬁu — Bp) (11)

Unlike Equation (10), Equation (11) does not include an adjustment for the corporate tax
deduction. However, both equations account for the fact that increased financial leverage increases
the systematic risk of equity that will be measured by its market beta. And both equations allow
an analyst to adjust for differences in financial risk by translating back and forth between £, and
By- In principal, Equation (10) is more appropriate for use with regulated utilities, which are
typically deemed to maintain a fixed book value capital structure. However, I employ both
formulations when adjusting my CAPM estimates for financial risk, and consider the results as
sensitivities in my analysis.

It is clear that the beta of debt needs to be determined as an input to either Equation (10), or
Equation (11). Rather than estimating debt betas, I rely on the standard financial textbook of
Professors Berk & DeMarzo, who report a debt beta of 0.05 for A rated debt and a beta of 0.10 for
BBB rated debt.?’

Once a decision on debt betas is made, the levered equity beta of each proxy company can be
computed (in this case by Value Line) from market data and then translated to an unlevered beta
at the company’s market value capital structure. The unlevered betas for the proxy companies are
comparable on an “apples to apples” basis, since they reflect the systematic risk inherent in the
assets of the proxy companies, independent of their financing. The unlevered betas are averaged
to produce an estimate of the industry’s unlevered beta. To estimate the cost of equity for the
regulated target company, this estimate of unlevered beta can be “re-levered” to the regulated

27 Berk, J. & DeMarzo, P., Corporate Finance, 2" Edition. 2011 Prentice Hall, p. 389.



NW Natural/302
Villadsen/Page 20

company’s capital structure, and CAPM reapplied with this levered beta, which reflects both the

business and financial risk of the target company.

Hamada adjustment procedures—so-named for Professor Robert S. Hamada who contributed to
their development®®—are ubiquitous among finance practitioners when using the CAPM to

estimate discount rates.

2 Hamada, R.S., “The Effect of the Firm’s Capital Structure on the Systematic Risk of Common Stock”, The

Journal of Finance, 27(2), 1971, pp. 435-452.
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l. INTRODUCTION AND SUMMARY

Please state your name and position with Northwest Natural Gas Company
(“NW Natural” or “the Company”).
My name is Joe Karney. | am the Engineering Senior Director and Chief
Engineer for NW Natural. | am responsible for design, construction, operation,
and maintenance of the gas distribution system and utility storage plants, and
operations support services including work management functions, mapping and
compliance.
Please describe your education and employment background.
| graduated from the University of lllinois at Urbana-Champaign with a Bachelor
of Science in Mechanical Engineering, and | am a registered Professional
Engineer in the State of Oregon.

Before being promoted to my current position at NW Natural in February
2019, | was the Engineering Director for the Company. Prior to holding that
position, | was the Senior Manager of Code Compliance for the Company, and
managed the regulatory compliance department and represented the Company
during safety audits performed by the Public Utility Commission of Oregon
(“Commission”). | also reviewed and ensured Company compliance with pending
regulatory changes from the U.S. Department of Transportation Pipeline and
Hazardous Materials Safety Administration (“PHMSA”). Previously, | managed
the Company’s Construction and System Operations groups. | started my career

at the Company with the Integrity Management group and worked on the
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development and implementation of the Transmission Integrity Management
Program (“TIMP”) and the Distribution Integrity Management Program (“DIMP”).
Before joining NW Natural, | worked as an Integrity Management Engineer for
Colonial Pipeline Company for four years.

What is the purpose of your testimony?

| provide an overview of the Company’s maijor distribution system and storage
facility projects within NW Natural’s physical system completed since its last rate
case (UG 344) through the end of this rate case. Most of the major projects
addressed in my testimony have been acknowledged by the Commission in the
Company’s most recent Integrated Resource Plan (“IRP”) proceedings (LC 71
and LC 64), specifically the Sandy Feeder Reinforcement Project, the Hood River
Reinforcement Project, the South Oregon City Reinforcement Project, the Happy
Valley Reinforcement Project, the Kuebler Boulevard Reinforcement Project and
the Mist Large Dehydration System. Another project that | address in my
testimony is the Mist Instrument and Controls Project (Phase 2), which NW
Natural initially included in its last rate case (UG 344) but later removed from its
request in that case because it was not completed by October 31, 2018.* The
other project addressed in my testimony, OR 212 257t to US 26, is a public
works project that is being required by the Oregon Department of Transportation

(“ODOT").

1 As part of the Stipulation filed on August 6, 2018 in UG 344, NW Natural agreed that only capital
projects completed by October 31, 2018 (with the exception of a portion of the capital additions related
to customer acquisitions) would be included in rates.
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| also discuss the Company’s ongoing plans for safety-driven system
projects. These projects are discussed in the Company’s 2019 Safety Project
Plan, filed in docket UM 1900. The Company’s safety-related projects address
seismic risk, the most recent significant PHMSA pipeline safety regulation being
published, and the installation of excess flow valves (“EFVs”).

. MAJOR DISTRIBUTION SYSTEM AND STORAGE FACILITY PROJECTS

Q. Please provide a brief description of the significant distribution system and

storage facility projects that are included for recovery in this case.

A. The Company is requesting recovery for the following significant projects:

e Sandy Feeder Reinforcement Project. The Sandy Feeder Reinforcement
Project is a system reinforcement project that is designed to improve
distribution system pressures and reliability for firm service customers in
Sandy, Oregon and adjacent areas. The Company expects this project to be
completed by October 2020.

e Hood River Reinforcement Project. The Hood River Reinforcement Project
is a system reinforcement project that is designed to improve distribution
system pressures and reliability for firm service customers in the Hood River
area of the Columbia River Gorge-Oregon load center. The Company expects
this project to be completed by June 2020.

e South Oregon City Reinforcement Project. The South Oregon City
Reinforcement Project is a system reinforcement project that is designed to

support distribution system pressures and reliability for firm service customers
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in the Oregon City area of the Portland load center. The Company expects
this project to be completed by June 2020.

Happy Valley Reinforcement Project. The Happy Valley Reinforcement
Project is a system reinforcement project that is designed to support
distribution system pressures and reliability for firm service customers in the
Happy Valley area of the Portland load center. The Company expects this
project to be completed by March 2020.

Kuebler Boulevard Reinforcement Project. The Kuebler Boulevard
Reinforcement Project is a system reinforcement project that is designed to
support high pressure distribution system pressures and reliability for firm
service customers in the south Salem area. The Company expects this project
to be completed in 2021.

Mist Large Dehydration System Project. The Mist Large Dehydration
System Project replaces the large dehydration system at Mist. The Company
expects this project to be completed by October 2020.

Mist Instrument and Controls Project (Phase 2). The Mist Instrument and
Controls Project (Phase 2) involves the replacement of failing, functionally-
reduced, and end-of-life flow transmitters, moisture analyzers and ultrasonic
flow transmitters at Mist. The Company expects this project to be completed
by October 2020.

OR 212 257t to US 26 ODOT Project. The Company is being required by

ODOT to relocate a portion of its high pressure distribution system that
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provides delivery to the Sandy region in connection with an ODOT public
works improvement project. The Company expects this project to be
completed by April 2020.

My testimony will describe each of these projects in greater detail.

Sandy Feeder Reinforcement Project

Please generally describe the Sandy Feeder pipeline and the Sandy Feeder
Reinforcement Project.

The Sandy Feeder pipeline is a 3-inch wrapped steel pipeline installed in 1965
that runs along Oregon Route 212 and U.S. Route 26 and that operates at the
maximum allowable operating pressure (“MAOP”) of 400 pounds per square inch
gauge (“psig”). It serves Sandy, Oregon and the surrounding area. The Sandy
Feeder Reinforcement Project replaces a 3.5-mile section of the pipeline with an
8-inch wrapped steel high pressure pipeline and a new district regulator station at
the end of that pipeline.

Did the Company include the Sandy Feeder Reinforcement Project in its
2018 IRP Action Plan?

Yes.

Did the Commission acknowledge the Sandy Feeder Reinforcement Project
as part of the Company’s 2018 IRP Action Plan?

Yes. In Order No. 19-073 entered in LC 71 on March 4, 2019 (the “2018 IRP
Order”), the Commission adopted Staff’s recommendation to acknowledge the

Sandy Feeder Reinforcement Project.
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Why is the Company conducting the Sandy Feeder Reinforcement Project?
NW Natural observed pressure drops exceeding 80% (or approximately 96% of
the maximum flow rate capacity) during non-peak conditions in January 2017,
which greatly exceeds the 40% pressure drop criteria for high pressure pipelines.
Furthermore, as shown in Figure 1 below, NW Natural’'s Synergi modeling?
indicates that customer outages during simulated extreme cold weather® will
occur absent implementation of a remediating solution.

Figure 1. Map of Sandy Feeder Pipeline
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This level of pressure drop jeopardizes the Company’s ability to reliably serve

customers in the Sandy area. In addition, modeling indicates that many firm

2 Synergi is an advanced hydraulic modeling software that allows operators to model large complex
integrated multi-pressure pipeline systems. The modeling platform used to monitor gas systems —
Synergi — is industry standard (used by 96% of large local distribution companies in the United States)
and is extensively utilized by NW Natural and other natural gas utilities. Synergi software has been
used by the industry for over 40 years to help operators make design, planning, and operating
decisions based on its calculations. The Synergi models of NW Natural’s distribution system are built
using pipe size, customer load information, and SCADA inputs (flow, metering, and pressures) located
throughout NW Natural's system.

3 Synergi model figures are “as filed” in LC 71. Staff based its recommendations in LC 71 to
acknowledge these projects based on actual experienced pressure recordings.
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service customers will experience outages under extreme cold weather
conditions. Systemic growth in the Sandy area has resulted in current customer
demand that currently exceeds the capacity of the existing pipeline.
How did the Company decide on the scope of the Sandy Feeder
Reinforcement Project?
The Company decided to replace the Sandy Feeder pipeline because this
pipeline has no flow limiting points that could be replaced to increase capacity.
Further, the Sandy Feeder pipeline already is operating at 400 psig MAOP and
cannot be uprated to increase pipeline capacity.
Did the Company consider alternative projects to address the pressure
drop in the Sandy area?
Yes. The Company compared the benefit volume from the Sandy Feeder
Reinforcement Project with other alternatives. For the Sandy Feeder
Reinforcement Project, the Company calculated the benefit volume as the net
therms required to restore pressure drop on the existing pipeline to 30% pressure
drop. The Company created a high level design for a satellite liquefied natural
gas (“LNG”) facility for peak shaving, which is sized to match the benefit volume
from the Sandy Feeder Reinforcement Project. The resulting satellite LNG
facility design for Sandy had a higher estimated cost than the Sandy Feeder
Reinforcement Project.

The Company’s alternative analysis also examined the possibility of

acquiring interruptible customer contracts that would match or exceed the project
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benefit therms and defer pipeline construction. NW Natural performed an
analysis of existing firm customers within the Sandy distribution system to identify
if sufficient volumes could be recovered from firm customers by contracting with
them to become interruptible. There was not sufficient firm demand available on
peak to replace the pipeline project benefit volume. For these reasons, the
Company selected the Sandy Feeder Reinforcement Project as the best
alternative for its 2018 IRP Action Plan.

What is the status and timing of the Sandy Feeder Reinforcement Project?
The Sandy Feeder Reinforcement Project currently is in the planning phase. The
Company recently issued a Request for Proposals (“RFP”) for engineering
design and surveying services to a group of consultants. Construction is
expected to begin in June 2020. NW Natural expects the Sandy Feeder
Reinforcement Project to be in service by October 2020.

Has the scope of the Sandy Feeder Reinforcement Project changed from
the scope addressed in the Company’s 2018 IRP?

Yes. Inits 2018 IRP, the scope of the project reflected the replacement of 8
miles of pipeline, whereas now the Sandy Feeder Reinforcement Project
replaces 3.5 miles of pipeline.

Why was the scope of the Sandy Feeder Reinforcement Project reduced in
length?

ODOT is working on a project to widen and regrade Oregon Route 212, which

requires the Company to move its existing pipeline along that route. Public
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works activities such as this one impact NW Natural regularly. The Company
now is addressing an approximately 5-mile portion of the Sandy Feeder
Reinforcement Project impacted by the ODOT project under the separate project
called “OR 212 257th to US 26 ODOT,” which is discussed later in my testimony.
The remaining portion of the Sandy Feeder Reinforcement Project, as well as the
OR 212 to US 26 ODOT project and the original 2018 IRP project, are shown in
Figure 2 below.

Figure 2. Map of Sandy Feeder Reinforcement Project (Updated)

Q. What is the estimated total cost to complete the Sandy Feeder
Reinforcement Project?
A. The total cost to complete the Sandy Feeder Reinforcement Project is expected

to be $14.9 million.
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Hood River Reinforcement Project

Please generally describe the Hood River distribution system and the Hood
River Reinforcement Project.

The Hood River distribution system serves Hood River, Oregon and its
surrounding area. It is supplied solely by the Northwest Pipeline (“NWPL”) Hood
River Gate Station. The majority of customers within the City of Hood River and
the surrounding countryside are fed by one district regulator station, located in
the downtown Hood River area. The Hood River Reinforcement Project extends
high pressure pipe southwest into Hood River. It consists of the construction of
approximately 6,000 feet (1.14 miles) of 4-inch high pressure wrapped steel and
includes a district regulator and Class B gas main tie in connection.

Did the Company include the Hood River Reinforcement Project in its 2018
IRP Action Plan?

Yes.

Did the Commission acknowledge the Hood River Reinforcement Project as
part of the Company’s 2018 IRP Action Plan?

Yes. In the 2018 IRP Order, the Commission adopted Staff’s recommendation to
acknowledge the Hood River Reinforcement Project.

Why is the Company conducting the Hood River Reinforcement Project?
The predominantly single district regulation station configuration makes the
system more vulnerable to flow limiting points in the Class B pipeline system as

customer demand increases. Hood River has experienced significant growth and
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its existing gas system configuration is unable to supply customer needs on very
cold days. Firm service customers experienced outages in January 2017 under
non-peak conditions. Furthermore, as shown in Figure 3 below, modeling
indicates that customer outages during simulated extreme cold weather will occur
absent implementation of a remediating solution.

Figure 3. Map of Hood River Distribution System

The model indicates that the Company would experience widespread low
pressures (orange = 5-10 psig, red = 5 psig or less) and resulting customer
outages under peak hour conditions. The experienced pressures in January

2017 significantly violate the Company’s system reinforcement criteria for lower
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pressure systems, which specifies that 10 psig is the lowest acceptable pressure
in a distribution system. System reinforcement actions must be taken to assure
safe and reliable service to firm customers in Hood River.

How did the Company decide on the scope of the Hood River
Reinforcement Project?

The Company carefully examined the Hood River distribution system to
determine if there are flow limiting points where pipelines could be replaced to
ease cold weather impacts on system pressures. The Company determined that
significant portions of the system would have to be replaced for substantial gains
in performance to be made. The smaller system ties and replacements with
larger pipe diameters already have been done in this system. Further, the Hood
River system already is operating at 60 psig MAOP and cannot be uprated to
increase system capacity. The Company determined that the Hood River
distribution system can only be improved by a high pressure gas main extension
with a district regulator to provide an additional source of gas supply to the
distribution system.

Did the Company consider alternative projects to address the pressure
drop in the Hood River area?

Yes. The Company compared the benefit volume of the Hood River
Reinforcement Project (modeled therms delivered to customers on peak from this
project) with other alternatives. The Company created a high level design for a

satellite LNG facility for peak shaving, which is sized to match the benefit volume
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from the Hood River Reinforcement Project. The resulting satellite LNG facility
design for Hood River had a higher estimated cost than the Hood River
Reinforcement Project.

The Company’s alternative analysis also examined the possibility of
acquiring interruptible customer contracts that would match or exceed the project
benefit therms and defer pipeline construction. NW Natural performed an
analysis of existing firm customers within the Hood River distribution system to
identify if sufficient volumes could be recovered from firm customers by
contracting with them to become interruptible. There was not sufficient firm
demand available on peak to replace the pipeline project benefit volume. For
these reasons, the Company selected the Hood River Reinforcement Project as
the best alternative for its 2018 IRP Action Plan.

Please describe the Hood River Reinforcement Project proposed in the IRP.
As shown in Figure 4 below, the high pressure system to the east of Hood River
runs from north to south, east of City limits along the east side of the Mt. Hood
Highway and the Hood River, and then continues further south to the community
of Odell, Oregon. When the Hood River Reinforcement Project was initially
proposed in the 2018 IRP, it was believed that the high pressure main extension
along the Odell Highway to the south would be the most cost effective pipeline

alignment due to its rural nature and likelihood of less pavement restoration.
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Figure 4. Map of Hood River Reinforcement Project

Q. Has the Company made any modifications to the route of the Hood River
Reinforcement Project?

A. Yes, we have.

Q. Why did the Company decide to modify the route?
The east side high pressure system is separated from the core of the Hood River

community by a canyon containing a river and a tall rock plateau. While it was
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expected that a feasible route could be taken through the river canyon, the
Company, through a professional geologic and geotechnical consulting firm,
recently completed a pipeline routing evaluation. That evaluation reviewed
available geologic maps, available National Resource Conservation Service
maps and well logs obtained from the Oregon Water Resources Department to
assess soil conditions likely to be encountered along the southern pipeline route,
as well as the northern pipeline route. It identified the potential for a significant
amount of large boulder excavation for about 0.6 to 0.75 miles of the southern
pipeline route, with boulders as large as passenger cars. As a result, excavating
this area would have likely increased the cost of the project significantly.

We then focused on solutions using the high pressure system in the north,
within the City of Hood River. Our consultant’s pipeline routing evaluation
provided an assessment of likely soil conditions in the northern area of the City of
Hood River, which demonstrated that the depth to bedrock was favorable for an
open trench pipeline installation, without the need to excavate bedrock or the
large boulders likely to be encountered in the southern pipeline route. The
selected northern pipeline route is about 6,000 feet shorter in length and delivers
additional gas supply to the core of the Hood River distribution system. The
northern pipeline alignment is believed to be the most cost effective due to its
shorter length and the expectation of less bedrock and large boulder excavation.
The updated route for the Hood River Reinforcement Project is shown below in

Figure 5.
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What is the current status of the Hood River Reinforcement Project?

Currently, the Company has issued an RFP for engineering services, selected an

engineering consultant and is progressing with the design of this pipeline with a

goal to deliver final plans and work in right-of-way permits by March 2020. The

pipeline is expected to be in service by June 2020.
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What was the estimated total cost to complete the Hood River
Reinforcement Project before the Company updated the route?

The estimate for the original proposed southern route in the IRP was $3.5 million
to $7.1 million.

What is the estimated total cost to complete the Hood River Reinforcement
Project with the updated route?

With the revised scope of work referenced above, the total cost to complete the
Hood River Reinforcement Project is expected to be $4.6 million.

South Oregon City Reinforcement Project

Please generally describe the Oregon City distribution system and the
South Oregon City Reinforcement Project.

The Oregon City distribution system serves Oregon City, Oregon and its
surrounding area. It is supplied mainly by the NWPL Oregon City Gate Station. A
district regulator under the Oregon City Arch Bridge also brings gas into Oregon
City from the Portland high pressure system (400 psig MAOP). Generally
speaking, the customers in downtown Oregon City are fed by this regulator and its
gas from Portland. The customers on top of the hill and to the west, east and
south of downtown are served from the Oregon City Gate Station. The South
Oregon City Reinforcement Project consists of constructing a 1.5-mile high

pressure pipeline design in south Oregon City.
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Did the Company include the South Oregon City Reinforcement Project in
its 2018 IRP Action Plan?

Yes.

Did the Commission acknowledge the South Oregon City Reinforcement
Project as part of the Company’s 2018 IRP Action Plan?

Yes. Inthe 2018 IRP Order, the Commission adopted Staff’'s recommendation to
acknowledge the South Oregon City Reinforcement Project.

Why is the Company conducting the South Oregon City Reinforcement
Project?

The south Oregon City area historically has been a weak area in the Company’s
distribution system and the increased load associated with firm service customer
growth has exceeded the capacity of the existing distribution system. NW
Natural has observed distribution pressures well below the 10 psig standard
under non-peak conditions in this area of Oregon City. In January 2017, non-
peak cold weather events resulted in widespread low pressures and reported
outages of 87 customers in south Oregon City. Furthermore, as shown in Figure
6 below, modeling indicates that customer outages during simulated extreme
cold weather will occur absent implementation of a remediating solution.
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The model indicates that the Company would experience widespread low

pressures (orange = 5-10 psig, red = 5 psig or less) and resulting customer

outages under simulated extreme cold weather conditions. The loss of firm

customers in January 2017 significantly violates the Company’s system

reinforcement criteria for lower pressure systems, which specifies that 10 psig is

the lowest acceptable pressure in a distribution system. System reinforcement

actions must be taken to assure safe and reliable service to firm customers in

south Oregon City.
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How did the Company decide to source the alternate supply for the Oregon
City area?

The Company carefully examined the Oregon City distribution system to
determine if there are pressure limiting points where pipelines could be replaced
to ease cold weather impacts on system pressures. The Company determined
that significant portions of the system would have to be replaced for substantial
gains in performance to be made. The smaller system ties and replacements
with larger pipe diameters already have been done in this system. Further, the
Oregon City system already is operating at 57 psig MAOP and cannot be uprated
to increase system capacity.

NW Natural then shifted its analysis to a new pipeline design and how to
get more gas into the weak areas. Any project to bolster this system has to
involve high pressure gas. The only two sources of high pressure gas in the
Oregon City area are from the Oregon City Gate Station and from the regulator in
downtown Oregon City. The downtown regulator is isolated from the weak
systems to the south. Oregon City is very much a city divided by topography due
to the 100-foot tall basalt cliffs that surround the downtown area. The least cost
solution is a pipeline from the Oregon City Gate Station in the south to the area
of low pressure.

The Company determined that a 1.5-mile high pressure pipeline design in
south Oregon City offers the best solution for addressing the pressure issues in

south Oregon City. The South Oregon City Reinforcement Project as proposed in
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the 2018 IRP is shown below in Figure 7.

Figure 7. Map of South Oregon City Reinforcement Project
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Did the Company consider alternative projects to address the pressure
drop in the south Oregon City area?

Yes. The Company compared the benefit volume of the South Oregon City
Reinforcement Project (modeled therms delivered to customers on peak from this
project) with other alternatives. The Company created a high level design for a
satellite LNG facility for peak shaving, which is sized to match the benefit volume
from the South Oregon City Reinforcement Project. The resulting satellite LNG
facility design for Oregon City had a higher estimated cost than the South

Oregon City Reinforcement Project.
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The Company’s alternative analysis also examined the possibility of
acquiring interruptible customer contracts that would match or exceed the project
benefit therms and defer pipeline construction. NW Natural performed an
analysis of existing firm customers within the Oregon City distribution system to
identify if sufficient volumes could be recovered from firm customers by
contracting with them to become interruptible. There was not sufficient firm
demand available on peak to replace the pipeline project benefit volume. For
these reasons, the Company selected the South Oregon City Reinforcement
Project as the best alternative for its 2018 IRP Action Plan.

Has the Company made any modifications to the route of the South Oregon
City Reinforcement Project?

Yes, we have.

Please explain the modifications to the route.

The Company, through a professional geologic and geotechnical consulting firm,
recently completed a pipeline routing evaluation to review available geologic
maps, available National Resource Conservation Service maps and well logs
obtained from the Oregon Water Resources Department to assess soil conditions
likely to be encountered along the pipeline route along the Bonneville Power
Administration (“BPA”) easement in the 2018 IRP Action Plan. The Company
determined that the route within the BPA easement presents topographical and
geological constraints that could significantly increase project costs. As a result,

NW Natural studied and modeled several other pipeline routes for their ability to
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deliver gas to the Class B system. After consideration of the positive attributes of
an alternate route along Myers Road, the Company has elected to pursue
construction of this pipeline along Myers Road, between Oregon Route 213 and
Leland Road. The updated version of the South Oregon City Reinforcement

Project is shown below in Figure 8.
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What is the status and timing of the South Oregon City Reinforcement
Project?

The Company will be issuing an RFP for design surveying services to a group of
consultants. The Company expects to construct this pipeline in the second

guarter 2020 and to place the pipeline in service in June 2020.
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What was the estimated total cost to complete the South Oregon City
Reinforcement Project before the Company updated the route?

The estimate for the original proposed in the IRP was $4.1 million to $6.2 million.
What is the estimated total cost to complete the South Oregon City
Reinforcement Project with the updated route?

With the revised scope of work referenced above, the total cost to complete the
South Oregon City Reinforcement Project is expected to be $5.8 million.

Happy Valley Reinforcement Project

Please generally describe the Happy Valley distribution system and the
Happy Valley Reinforcement Project.

The distribution system in the area of Happy Valley, Oregon is an interconnected
part of the Company’s much larger East Portland system. The Happy Valley
system is supplied mainly by gas from the NWPL Southeast and Johnson Creek
Gate Stations. The Happy Valley/Sunnyside area has experienced significant
growth for many years. As a result, many main extensions and small system
reinforcement projects have occurred over time to meet the growing customer
demand. The Happy Valley Reinforcement Project consists of the construction of
approximately 1.2 miles of 6-inch high pressure wrapped steel pipeline from
Oregon Route 212 to Sunnyside Road and the installation of a new district
regulator.

Did the Company include the Happy Valley Reinforcement Project in its

2018 IRP Action Plan?
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Yes.

Did the Commission acknowledge the Happy Valley Reinforcement Project
as part of the Company’s 2018 IRP Action Plan?

Yes. Inthe 2018 IRP Order, the Commission adopted Staff’s recommendation to
acknowledge the Happy Valley Reinforcement Project.

Why is the Company conducting the Happy Valley Reinforcement Project?
The growing Happy Valley area is one of the weaker areas in the Company’s
distribution system. The modeled pressure in Happy Valley correlates with the
weak pressures experienced in January 2017. Under less than peak weather in
January 2017 no outages were experienced, but pressures in the Happy Valley
system violated the 10 psig minimum standard. Furthermore, as shown in Figure
9 below, modeling indicates that customer outages during simulated extreme
cold weather will occur absent implementation of a remediating solution.

7

7

I

25 — DIRECT TESTIMONY OF JOE KARNEY

Rates & Regulatory Affairs
NW NATURAL



NW Natural/400
Karney/Page 26
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The model indicates that the Company would experience widespread low
pressures (orange = 5-10 psig, red = 5 psig or less) and resulting customer
outages under simulated extreme cold weather conditions. The observed low
pressures from January 2017 violate the Company’s system reinforcement
criteria for lower pressure systems, which specifies that 10 psig is the lowest
acceptable pressure in a distribution system. System reinforcement actions must

be taken to assure safe and reliable service to firm customers in Happy Valley.
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How did the Company decide on the scope of the Happy Valley
Reinforcement Project?

The Company carefully examined the Happy Valley distribution system to
determine if there are pressure limiting points where pipelines could be replaced
to ease cold weather impacts on system pressures. The Company determined
that significant portions of the system would have to be replaced for substantial
gains in performance to be made. The smaller system ties and replacements
with larger pipe diameters have been done in this system. Significant feeder
pipelines would have to be built to improve cold weather system performance.
Further, the Happy Valley system already is operating at 57 psig MAOP and
cannot be uprated to increase system capacity.

NW Natural then shifted its analysis to a new pipeline design and how to
get more gas into the weak areas. The area needs an additional source of
support, likely from a high pressure source. The Company determined that a
1.2-mile high pressure pipeline design in Happy Valley offers the best solution for
addressing the pressure issues. The selected pipeline design remediates the
pressure issues, at the lowest expected cost of any other pipeline design. It will
have minimal impacts on traffic, the public and the Company’s customers, and it
will allow for future extension of the pipeline. The Happy Valley Reinforcement

Project is shown below in Figure 10.
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Q. Did the Company consider alternative projects to address the pressure

drop in the Happy Valley area?

A. Yes. The Company compared the benefit volume of the Happy Valley

Reinforcement Project (modeled therms delivered to customers on peak from this

project) with other alternatives. The Company created a high level design for a

satellite LNG facility for peak shaving, which is sized to match the benefit volume

from the Happy Valley Reinforcement Project. The resulting satellite LNG facility

design for Happy Valley had a higher estimated cost than the Happy Valley

Reinforcement Project.

28 — DIRECT TESTIMONY OF JOE KARNEY

Rates & Regulatory Affairs
NW NATURAL



10

11

12

13

14

15

16

17

18

19

20

21

NW Natural/400
Karney/Page 29

The Company’s alternative analysis also examined the possibility of
acquiring interruptible customer contracts that would match or exceed the project
benefit therms and defer pipeline construction. NW Natural performed an
analysis of existing firm customers within the Happy Valley distribution system to
identify if sufficient volumes could be recovered from firm customers by
contracting with them to become interruptible. There was not sufficient firm
demand available on peak to replace the pipeline project benefit volume. For
these reasons, the Company selected the Happy Valley Reinforcement Project
as the best alternative for its 2018 IRP Action Plan.

What is the status and timing of the Happy Valley Reinforcement Project?
The Happy Valley Reinforcement Project currently is in the execution phase.
The Company issued an RFP for engineering design and surveying services in
May 2019 to a group of consultants. The selected pipeline consultant has
completed the pipeline design and work in right-of-way permits is underway for
the Happy Valley Reinforcement Project pipeline. The Company started
construction of this pipeline in the third quarter 2019, and will complete
construction of the pipeline and place it in service in March 2020.

What is the estimated total cost to complete the Happy Valley
Reinforcement Project?

The total cost to complete the Happy Valley Reinforcement Project is expected to

be $4.4 million.
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Kuebler Boulevard Reinforcement Project

Q. Please generally describe the south Salem distribution system and the
Kuebler Boulevard Reinforcement Project.

A. The distribution system in the southern part of Salem, Oregon is fed by a 225 psig
MAOP high pressure pipeline. That high pressure pipeline, in turn, is fed by three
different sources: the NWPL Turner Gate Station from the south and Salem Gate
Station and Center Street Bridge regulator from the north. The north and south
portions of this system are connected by a single 6-inch pipeline. The Kuebler
Boulevard Reinforcement Project installs approximately 4 miles of 8-inch high
pressure pipeline to create a high pressure loop in the south Salem 225 psig
MAOP system.

Q. Did the Company include the Kuebler Boulevard Reinforcement Project in
its 2018 IRP Action Plan?

A. Yes.

Q. Did the Commission acknowledge the Kuebler Boulevard Reinforcement
Project as part of the Company’s 2018 IRP Action Plan?

A. Yes. Inthe 2018 IRP Order, the Commission adopted Staff’'s recommendation to
acknowledge the Kuebler Boulevard Reinforcement Project.

Q. Why is the Company conducting the Kuebler Boulevard Reinforcement
Project?

A. The single 6-inch pipe that connects the south Salem 225 psig MAOP system

from the north and the south does not have adequate capacity under cold
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weather conditions. Growth to the south and west has increased demand on the
Turner Gate Station and the high pressure distribution system to the point where
pressure drop criteria are exceeded and regulator inlet pressures are in jeopardy.
A pressure of 80 psig was experienced in January 2017 under non-peak
conditions at the southwest end of the 225 psig MAOP system. That pressure
equates to a pressure drop of over 60% (or approximately 93% of the maximum
flow rate capacity). The existing pipeline configuration significantly violates the
Company’s system reinforcement criteria for high pressure systems, which
specifies that 40% is the largest acceptable pressure drop. System
reinforcement actions must be taken to assure reliable service to firm customers.
Furthermore, the model for the existing south Salem system (current
piping configuration and customers) during simulated extreme cold weather is
shown in Figure 11 below. The Company has added arrows to this model to
indicate flow directions on the high pressure system to better show how the three
gas sources support each other.
I
I

I
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Figure 11. Map of South Salem Distribution System
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How did the Company decide on the scope of the Kuebler Boulevard
Reinforcement Project?
Before deciding on the Kuebler Boulevard Reinforcement Project, the Company
investigated pressure uprates of these gas pipelines. The Salem high pressure
system operates at 225 psig MAOP. Pipeline records indicate that there are
many sections of the Salem high pressure system that were installed in the late
1950s and early 1960s that were not designed or pressure tested to allow for
service above 225 psig MAOP.

NW Natural then shifted its analysis to a new pipeline design to create a
high pressure loop in the Salem 225 psig MAOP system. The Company
determined that a 4-mile high pressure pipeline design along Kuebler Boulevard

in south Salem offers the best solution for addressing the pressure issues. This
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pipeline allows the Salem Gate Station and the Center Street Bridge regulator to
contribute significantly more supply to the southern end of the system and reduce
demand from the Turner Gate Station. The selected pipeline design remediates
the pressure issues, at the lowest expected cost of any other pipeline design,
and provides a high pressure loop in the south Salem distribution system that
enhances performance and reliability. It will have minimal impacts on traffic, the
public and the Company’s customers because the route travels through a
relatively undeveloped area. The project also eliminates approximately $2 million
of otherwise required improvement costs at the Turner Gate Station. The
Kuebler Boulevard Reinforcement Project is shown below in Figure 12.

Figure 12. Map of Kuebler Boulevard Reinforcement Project
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Did the Company consider alternative projects to address the pressure
drop in the south Salem area?

Yes. The Company compared the benefit volume of the Kuebler Boulevard
Reinforcement Project (net therms required to restore pressure drop on the
existing pipeline to 30% pressure drop) with other alternatives. The Company
created a high level design for a satellite LNG facility for peak shaving, which is
sized to match the pipeline project benefit from the Kuebler Boulevard
Reinforcement Project. The resulting satellite LNG facility design for south
Salem had a higher estimated cost than the Kuebler Boulevard Reinforcement
Project.

The Company’s alternative analysis also examined the possibility of
acquiring interruptible customer contracts that would match or exceed the project
benefit therms and defer pipeline construction. NW Natural performed an
analysis of existing firm customers within the south Salem distribution system to
identify if sufficient volumes could be recovered from firm customers by
contracting with them to become interruptible. There was not sufficient firm
demand available on peak to replace the pipeline project benefit volume. For
these reasons, the Company selected the Kuebler Boulevard Reinforcement
Project as the best alternative for its 2018 IRP Action Plan.

I
I

I
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What is the status and timing of the Kuebler Boulevard Reinforcement
Project?

The Kuebler Boulevard Reinforcement Project currently is in the planning phase.
The Company is drafting an RFP for engineering services to design this pipeline.
The Company expects to construct and complete this project in 2021. Factors
that will determine timing of construction and completion include, but are not
limited to, the following: progression of planning stage including the RFP
process, potential environmental permitting, the possible need for easement
acquisition, and hiring resources to manage and inspect the project.

What is the estimated total cost to complete the Kuebler Boulevard
Reinforcement Project?

The total cost to complete the Kuebler Boulevard Reinforcement Project is
expected to be $19.7 million.

Mist Large Dehydration System Project

Please generally describe the Mist Large Dehydration System Project.

The Mist Large Dehydration System Project replaces the large dehydration
system at Mist that went into service in 1998 and has reached end of life. The
dehydration system is critical for the withdrawal operation of gas at Mist. Natural
gas stored in underground reservoirs usually contains a large amount of water.
This water can cause several problems for downstream processes and
equipment, such as freezing in pipe or forming hydrates which can plug

equipment. NW Natural’'s pipeline quality specification tariff requires that the
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water content should not exceed 7 pounds per million standard cubic feet to
prevent such problems. The dehydration system removes the water from the gas
so that our storage and distribution system can operate safely.

Did the Company include the Mist Large Dehydration System Project in its
2016 IRP Action Plan?

Yes. The Company included the Mist Large Dehydration System Project in its
2016 IRP Action Plan, in conjunction with another relevant alternative. In
particular, NW Natural concluded that it should “[r]leplace or repair, depending on
relative cost-effectiveness, the large dehydrator at Mist’s Miller Station.” The
Company stated that “[rleplacement is currently estimated to cost between $6
million and $7 million based on estimates obtained from a third-party engineering
consulting firm engaged by [NW Natural].”

Did the Commission acknowledge the Mist Large Dehydration System
Project as part of the Company’s 2016 IRP Action Plan?

Yes. In Order No. 17-059 entered in LC 64 on February 21, 2017, the
Commission adopted Staff’'s recommendation to acknowledge the Company’s
action to “[r]eplace or repair, depending on relative cost-effectiveness, the large
dehydrator at Mist’s Miller Station.”

Did the Company file an update of its 2016 IRP Action Plan?

Yes. In February 2018, the Company filed an update of its 2016 IRP Action Plan.
NW Natural informed the Commission that it had recently received the final report

from its engineering consultant (“‘Engineering Report”) regarding whether to
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repair or replace the large dehydrator, and that we were assessing the
recommendations and proposed solutions provided in the Engineering Report.
The Engineering Report was conducted during the 2017 injection season and
included examinations of service and maintenance records, operability, external
structural integrity, age, and cost estimations. The Engineering Report
recommended both interim repairs to the dehydration system and replacement of
the large dehydrator because it had reached the end of its useful life and was not
functioning as designed.

Did the Company attempt interim repairs to the large dehydration system at
Mist after it received the Engineering Report?

Yes, the Company attempted interim repairs to the large dehydration system
(i.e., a shorter-term solution recommended in the Engineering Report in advance
of the system replacement), but those repairs were not successful. The
Company identified several additional critical issues during its repair efforts, most
notably the increasing malfunction of the large dehydrator’s regeneration and
scrubber systems that would continue if they were not replaced.

Did the Company conduct an RFP as part of its assessment of the
recommendations and proposed solutions provided in the Engineering
Report?

Yes. The Company issued an RFP to prospective contractors for the design and
construction of the Large Mist Dehydration System Project. The RFP responses

contained pricing substantially higher than the initial estimated cost range that
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the Company provided in its 2016 IRP Action Plan. The initial estimate received
did not include adequate engineering, project management, or construction labor
costs. In addition, material costs have increased in the subsequent four years.
The Company evaluated the RFP responses and awarded the contract to the
winning RFP bidder in August 2018, at a contract cost of $16.8 million (without
the Company’s engineering costs or construction overhead and based upon
2018 prices and construction in 2019).

Did the Company update the status of the Mist Large Dehydration System
Project in its 2018 IRP Action Plan?

Yes. Inits 2018 IRP filing, the Company stated that the large dehydration
system at Mist had reached end-of-life and was not functioning as designed, and
that the Engineering Report concluded that the existing dehydration system
should be replaced. The Company commented that an in-depth economic and
alternatives analysis was underway.

Did the Company complete that in-depth economic and alternatives
analysis?

Yes. The Company conducted a Six-Sigma Failure Mode and Effects Analysis
(“FMEA”) in the third quarter of 2018. The FMEA concluded that replacement of
the Mist large dehydration system was necessary as soon as possible for both
safety and compliance. It found that the system has performance and
operational issues and has a high probability of experiencing a failure impacting

safety and/or compliance by 2024. Consequently, the Company concluded that
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the replacement of the large dehydrator at Mist through the Mist Large
Dehydration System Project was necessary as soon as possible.

Has the Company filed an update of its 2018 IRP Action Plan?

Yes. In November 2019, the Company filed an update of its 2018 IRP Action
Plan. My testimony reflects the information provided in that update.

What is the status and timing of the Mist Large Dehydration System
Project?

The Mist Large Dehydration System Project currently is in the execution phase.
Design and long-lead equipment procurement processes are ongoing.
Construction is planned to start in April 2020. The Company expects the project
to be in service by October 2020.

Has the cost of Mist Large Dehydration System Project been further
impacted by moving the construction out into 20207

Yes. Expected labor costs in 2020 are higher than labor costs in 2019. Further,
materials costs have increased as a result of the tariffs being imposed by the
United States and market volatility.

What is the estimated total cost range to complete the Mist Large
Dehydration System Project?

The total cost to complete the Mist Large Dehydration System Project is
expected to be $23.7 million, or approximately $22.2 million on an Oregon-
allocated basis. Despite the increase in estimated cost from the initial

preliminary estimate in the IRP, the replacement of the dehydrator is still the
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least-cost, least-risk option. A calculated portion of the cost of this project has
been allocated to Washington.

Mist Instrument and Controls Project (Phase 2)

Please generally describe the Mist Instrument and Controls Project (Phase 2).
The Mist Instrument and Controls Project (Phase 2) replaces failing, functionally-
reduced and end-of-life flow transmitters, moisture analyzers and ultrasonic flow
transmitters with new industry and Company standard units. The new standard
units provide greater reliability, better accuracy, improved functionality and less
required maintenance. The project also involves updating as-built drawings to
facilitate the creation of a master instrument index to aid in maintenance activities
and equipment troubleshooting and to maintain compliance with Title 49, Part 192
of the Code of Federal Regulations.

Did the Company include the Mist Instrument and Controls Project (Phase
2) in its last rate case (UG 344)?

Yes. The Company included the Mist Instrument and Controls Project (Phase 2)
in its last rate case, UG 344.

What was the final disposition of the Mist Instrument and Controls Project
(Phase 2) in UG 3447

On August 6, 2018, all the parties in UG 344 filed a Stipulation. Paragraph 6 of
that Stipulation states: “The Company agrees to file an attestation of a Company
officer by October 5, 2018, attesting to whether any projects forecast to cost over

$1,000,000 and to be completed by October 31, 2018 will not be complete by this
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time. In the event that there are such projects, those projects will be removed
from rate base for purposes of calculating the rates pursuant to this Stipulation,
and rates adjusted accordingly.”

The Company filed that attestation on October 5, 2018. Because the Mist
Instrument and Controls Project (Phase 2) was not going to be completed by
October 31, 2018, NW Natural identified and removed from rate base the total
project cost of $1.238 million.

What is the current status of the Mist Instrument and Controls Project
(Phase 2)?

The Mist Instrument and Controls Project (Phase 2) currently is in the planning
phase. The Company expects the project to be in service by October 2020.
What is the estimated total cost to complete the Mist Instrument and
Controls Project (Phase 2)?

The total cost to complete the Mist Instrument and Controls Project (Phase 2) is
expected to be $1.8 million, or approximately $1.7 million on an Oregon-allocated
basis. A calculated portion of the cost of this project has been allocated to
Washington.

OR 212 257" to US 26 ODOT Project

Please generally describe the OR 212 257t to US 26 ODOT Project.
As | mentioned earlier in my testimony, ODOT is working on a project to widen
and regrade Oregon Route 212. Oregon Administrative Rules (OAR) 734-055

requires the Company to relocate the existing gas line located in the public right-
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of-way. Specifically, the Company is required to relocate approximately 5 miles
of 3.5-inch main. The Company will replace the relocated main with
approximately 5 miles of 8-inch wrapped steel high pressure pipeline, along the
Richie Road and Kelso Road rights-of-way and away from Oregon Route 212.
What is the status and timing of the OR 212 257" to US 26 ODOT Project?
The OR 212 257" to US 26 ODOT Project began the construction phase in July
2019. The Company expects the new 8-inch pipeline to be in service by April
2020. The OR 212 257" to US 26 ODOT Project is shown in Figure 2 that is
provided earlier in my testimony.

What is the estimated total cost to complete the OR 212 257t to US 26
ODOT Project?

The total cost to complete the OR 212 257" to US 26 ODOT Project is expected
to be $15.3 million.

[I. SAFETY-RELATED PROJECTS

Is the Company performing safety-related projects?

Yes. NW Natural currently is performing several safety-related projects. These
projects are also discussed in the Company’s 2019 Safety Project Plan, filed in
docket UM 1900 on September 30, 2019. The Company’s safety-related projects
address, among other topics, seismic risk, the most recent significant PHMSA

pipeline safety regulation being published, and the installation of EFVs.
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Seismic Risk

Please describe NW Natural’s plans to address seismic risk.

The Company is performing a comprehensive seismic assessment of its
transmission and high pressure distribution pipeline system. The seismic
assessment will be used to identify, plan and prioritize projects to address
seismic resiliency.

Why is NW Natural performing a seismic assessment?

In 2011, the Oregon legislature directed the Oregon Seismic Safety Policy
Advisory Commission to prepare the Oregon Resiliency Plan (“ORP”) with the
purpose of identifying recommendations for how Oregon’s critical infrastructure—
including energy infrastructure—could be made seismically resilient against a
Cascadia Subduction Zone earthquake. Upon completion of the ORP in 2013,
the Oregon legislature passed Senate Bill 33, which established the Governor’s
Task Force on Resilience Plan Implementation (“Task Force”). In October 2014,
the Task Force issued a report recommending that the Commission (1) require
regulated energy providers to conduct seismic assessments of regulated
facilities, and (2) allow cost recovery for prudent investments related to
assessments and mitigation of vulnerabilities identified during those

assessments.?

4 http://www.oregon.gov/oem/Documents/2014 ORTF report.pdf
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In October 2018, Governor Kate Brown presented the “Resiliency 2025”
plan, titled “Improving Our Readiness for the Cascadia Earthquake and Tsunami”
(“Resiliency 2025 Plan”). The Resiliency 2025 Plan follows the 2013 ORP, and
outlines six key strategies for the State of Oregon. Its vision is to “[p]rotect all
Oregonians by ensuring we are prepared to survive and recover from the
expected 9.0 magnitude Cascadia earthquake and ensuing tsunami.” The key
strategy of the Resiliency 2025 Plan to improve the energy infrastructure is to
“[d]evelop a plan for the Critical Energy Infrastructure Hub to prevent and
mitigate catastrophic failure and ensure fuel supplies and alternate energy
sources are available to responders and the public.”

NW Natural supports Governor Brown’s Resiliency 2025 Plan, and has
been mindful of the destructive level a Cascadia Subduction Zone earthquake
could pose on customers in its service territory. Through its seismic assessment,
NW Natural is taking proactive steps to study, understand and act towards
building resiliency of its critical energy facilities, in order to deliver safe and
reliable service and work towards relatively short restoration timeframes after a
major earthquake. So far, the Company has: 1) upgraded several critical
facilities to survive a major seismic event and allow for business continuity, 2)
improved pipeline safety and seismic resilience through NW Natural’s Enhanced
Pipeline Safety Programs, and 3) partnered with regional stakeholders to study

and improve critical infrastructure performance.
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When does the Company expect to complete its seismic assessment?

NW Natural completed a pilot study in July 2019 of the transmission and high
pressure distribution systems (operating above 60 psig) that examined 94.6 miles
of pipe in areas with known seismic risk. Results of the study are being used to
identify projects to replace and/or fortify facilities determined to be vulnerable
during events such as a Cascadia Subduction Zone earthquake. As identified
and prioritized, these projects will be included in future SPPs. Future projects will
complement existing mitigation programs related to 49 Code of Federal
Regulations, Subpart O — TIMP. Such TIMP-related projects include but are not
limited to: installation of automatic shut-off valves (“ASVs”) or remote control
valves (“RCVs”), elimination of bridge crossings, natural forces mitigation work,
system reinforcement, and valve installation.

Following the pilot study, NW Natural has proceeded with examining all
remaining 1,259 miles of transmission and high pressure pipelines, which will be
completed in 2020, to better understand the relationship between the gas
distribution system and the geography/geology within our service territory.
Results of the study will be used to prioritize projects and develop programs to
address the threat of seismic activity system wide.

7
I

I
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PHMSA Pipeline Safety Requlation

Please describe the most recent significant PHMSA pipeline safety
regulation being published.

The most recent significant PHMSA pipeline safety regulation is the Underground
Storage Facilities interim final rule, published in 2017, and the Safety of Gas
Transmission Pipeline Regulations, with part one being issued on October 1,
2019. Both of these PHMSA regulations will have significant impacts on how
gas utilities operate their facilities.

Please describe the Underground Storage Facilities rule.

This regulation addresses critical safety issues related to downhole facilities,
including wells, wellbore tubing, and casing, at underground natural gas storage
facilities. This regulation responds to Section 12 of the Protecting our
Infrastructure of Pipelines and Enhancing Safety Act of 2016, which was enacted
following the serious natural gas leak at the Aliso Canyon facility in California on
October 23, 2015. It incorporates by reference the American Petroleum Institute
(“API"Y Recommended Practices (“RP”), API RP 1171, "Functional Integrity of
Natural Gas Storage in Depleted Hydrocarbon Reservoirs and Aquifer
Reservoirs," issued in September 2015. The Underground Storage Facilities rule
brings integrity management techniques, such as risk models, well tubing and
casing inspections, and remediation to ensure the safe operation of underground

storage facilities.
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Please describe the estimated cost of the Underground Storage Facilities
rule.

The estimated total cost to comply with the Underground Storage Facilities rule in
2019 is $3.1 million. For 2020 and 2021, the estimated costs are $3.7 million.
These costs are expected to continue for the life of the facility.

Please describe the Safety of Gas Transmission Pipeline Regulations.
This rulemaking contains new records and material validation regulations and
expands integrity management requirements in response to the legislative
mandates in the 2011 Pipeline Safety Act and National Transportation Safety
Board recommendations. More specifically, these PHMSA regulations spell out
new requirements for utilities in the following areas:

« Expanded records requirements for the design, construction, and
operation of transmission pipelines. The regulations require operators to
collect and maintain traceable, verifiable, and complete (“TVC”) records
for the life of the pipeline.

«  MAOP reconfirmation for pipelines with inadequate existing MAOP
records.

« Material property verification for existing pipelines without TVC material
records.

+ Expanded integrity inspections on transmission pipelines beyond High
Consequence Areas (“HCA”) to include Moderate Consequence Areas

(“MCA”) and all Class 3 and 4 locations.
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« Limitations on Integrity Assessment methods, specifically to direct
assessment and the determination of appropriate pipeline threats.

Please describe the estimated cost of the Safety of Gas Transmission
Pipeline Regulations.
It is too early to estimate the cost impact of this regulation. PHMSA is continuing
to issue guidelines and the Company is assessing the operational and financial
impact of the regulation at the time of this filing. The Company will update the
Commission in its next SPP.

Installation of EFVs

Is NW Natural undertaking any other safety projects?

Yes, NW Natural is implementing a pilot program to proactively install EFVs.
What are EFVs and how do they work?

An EFV is a device installed in a service line near the point of connection to the
gas main. EFVs will “trip” and stop the flow of gas if there is a full line failure,
such as a damaged or severed service line.

Why is the installation of EFVs important to increase safety?

In the event of a damaged or severed service line, EFVs are effective in
mitigating the escape of gas.

How does NW Natural currently approach installation of EFVs?

Consistent with federal pipeline safety requirements, NW Natural includes EFVs
on all newly installed and fully replaced service lines to single family residences.

In addition, the Company installs EFVs on multifamily residences and small
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commercial customers served by a single service line with a known customer
load not exceeding 5,000 standard cubic feet/hour (50 therms/hour). To date,
the Company has installed more than 250,000 EFVs on residential and
commercial services. For customers with larger known loads, a shut-off valve,
instead of an EFV, is installed on the service. Additionally, NW Natural provides
notice to its customers of their right to request EFV installation, and they are
currently installed at the requesting customer’s cost. The Company provides this
notice to customers via its website, annual safety notifications, and new customer
welcome packets.

Please describe the Company’s pilot program to proactively install EFVs on
existing service lines.

In 2020, as part of our DIMP, NW Natural will be installing EFV retrofits on
service lines based on the likelihood and potential consequence of a damage.
Factors included in its analysis are population density, service pipe diameter,
service material, business districts, and special buildings. We expect to invest
approximately $0.5 million per year as part of our DIMP budget on EFV retrofits
in high consequence areas. Over time, we may increase this investment as we
evaluate the success of the pilot program.

Is the Company requesting a Safety Cost Recovery Mechanism (SCRM) for
the safety initiatives described in your testimony as part of this rate case?
No, we are not requesting a SCRM at this time. However, as described in my

testimony, there are several significant safety initiatives that could be suitable for
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inclusion in a SCRM, consistent with the Commission’s Order No. 17-084 in UM
1722. Specifically, the new PHMSA rules, the comprehensive seismic
assessment, or an expansion of our EFV pilot could all be the foundation of a
SCRM request. Consistent with the guidelines, the Company will request an
SCRM within three years of a general rate case.

Will the Company provide additional information to the Commission about
these safety-related projects as they move forward?

Yes, the Company will keep the Commission and interested stakeholders
informed through its SPPs it filed in UM 1900.

V. CONCLUSION

Does this conclude your testimony?

Yes.
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l. INTRODUCTION AND SUMMARY

Please state your name and position with Northwest Natural Gas Company
(“NW Natural” or “the Company”).

My name is Wayne K. Pipes. | am the Director of Facilities, Security and
Emergency Management for NW Natural. 1 am responsible for facilities, real
estate, security and emergency management activities for NW Natural, which
includes planning and management of real estate, construction, capital projects,
maintenance, security and emergency management for NW Natural’s facilities.
Please describe your education and employment background.

| have over 37 years of Facilities Management and Construction experience. |
have been employed at NW Natural since 2014. Before assuming my current
position at NW Natural in 2014, | worked for New Seasons for a year as Director
of Design, Construction, and Facilities Management. | also worked for
Knowledge Universe for 15 years as Vice President of Facilities and
Development, and for Red Lion Hotels for 17 years as Senior Director of
Facilities Management.

What is the purpose of your testimony?

The primary purpose of my testimony is to describe the Company’s move to its
new operations center, 250 Taylor, including the decision-making process
leading to that move. | also describe three other regional facilities projects that
the Company is undertaking over the next two years. Additionally, | describe the
Company’s security staffing and explain the Company’s need to hire additional

security personnel.
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Please provide a summary of your testimony regarding the new operations
center.

NW Natural’'s headquarters serves as our operations center where approximately
600 of the Company’s nearly 1,200 employees come to work every day. The
Company’s employees are our most important resource, and NW Natural
prioritizes keeping them safe so that we can continue to operate the utility 24
hours per day, 365 days per year, in order to best serve our customers. To do
so, NW Natural’s headquarters must be safe and accessible at all times. Ciritical
utility operations, such as our resource management center, gas control center,
emergency dispatch customer call center, gas supply and engineering teams, all
operate out of this primary facility. Additionally, it also houses all other
departments in the Company that operate our day-to-day business, including
human resources, audit, purchasing, finance, legal, rates and regulatory, facilities
and security, public affairs, environmental management and policy, major
accounts services, project management office, business analytics, marketing and
corporate communications, business development, strategic planning, and
information technology and services.

Over the last decade, there has been a greater awareness and
understanding of the seismic concerns and the risk of a major earthquake in the
Pacific Northwest. Public and private entities have been working closely together
to ensure that we are doing all that we can to keep our communities safe in the
event of a major seismic event. Specifically, Governor Kate Brown’s Task Force

on Resilience Plan Implementation recommended that regulated energy
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providers conduct seismic assessments of regulated operations. In concert with
these efforts, we assessed the seismic resiliency at our facilities, including our
headquarters and regional field service locations. As a result of these
assessments, it was clear that several of our facilities, including our current
headquarters, were not equipped to be operational after a seismic event.

With our existing lease at One Pacific Square expiring in 2020, the
Company made seismic resiliency a top priority when evaluating whether to
extend our lease or find a new location because it is essential that we can
continue to operate from this facility in the immediate hours, days, and weeks
following a major event. After a multi-year process, described fully in my
testimony below, the Company decided to find a new location for our operations
center, which is designed to be occupiable and fully operational after an
earthquake, so that NW Natural is in the best position to be able to provide
critical service in the event of an emergency.

The Company’s goal throughout the process was to ensure that the
needs of NW Natural operations and employees would be met, while balancing
the Company’s obligation to diligently review all relevant alternatives and make a
prudent decision. After undertaking an extensive and deliberative process, |
believe we achieved our goal and ultimately selected the least-cost, least-risk
option that also met the Company’s operational needs for the purpose of

providing safe and reliable natural gas service to our customers.
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Please provide a summary of your testimony regarding the other facilities
projects that the Company expects to develop in the next two years.

The other facilities projects include the Warrenton and Lincoln City Resource
Center Projects, which are resource center relocation projects that the Company
is also undertaking to address seismic and tsunami hazard issues. The
Company is also beginning to plan its Central Resource Center Project, which is
being developed to address emergency response in Central Portland.

Please summarize your testimony regarding the Company’s additional
security staffing needs.

The Company currently has only one internal NW Natural full-time equivalent
position (“FTE”) dedicated to security, and the demands placed on this employee
have increased significantly over the past several years. Accordingly, the
Company identified the need to increase its security staffing to provide additional
coverage and better address the Company’s physical security and cyber
security-related matters.

Have you prepared exhibits to accompany your testimony?

Yes. The exhibits to my testimony include:

Exhibit NW Natural/501, Pipes — Headquarters Phase 1 Report

e Exhibit NW Natural/502, Pipes — Headquarters Phase 2 Report

e Exhibit NW Natural/503, Pipes — Financial Analysis of Four Headquarters
Finalists (Summary)

e Exhibit NW Natural/504, Pipes —250 Taylor Lease Agreement
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. NEW OPERATIONS CENTER =250 TAYLOR

Background

Q.
A.

Please describe the Company’s current headquarters facility.

NW Natural’s headquarters are currently located at One Pacific Square (“OPS”),
in the Old Town neighborhood of Portland, Oregon. The Company has been in
this space since the building was constructed in 1983.

What was the initial lease term for OPS?

The initial lease was for a 15-year term, with four renewal options of five years
apiece. There were also several amendments that were executed over the term
of the lease.

Did the Company use all four of the renewal options?

Yes. The Company used all four of the five-year renewal options, which would
have extended the lease through June 1, 2018.

Did the Company enter into a shorter term lease extension in advance of
the June 1, 2018 lease expiration?

Yes. In April of 2014, the Company signed a lease amendment that extended its
final five-year lease period for an additional two years. This amendment
extended the lease term from June 1, 2018 to May 31, 2020.

Why did the Company enter into a shorter term lease extension?

At the time that NW Natural entered into its most recent extension of the OPS
lease in 2014, the Company was aware of certain disadvantages to remaining in
the current location. Specifically, the Company had concerns regarding seismic

resiliency at OPS and security incidents that had occurred in the Old Town
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neighborhood. To allow for full consideration of all alternatives—including
building construction or leasing a new building—the Company determined that a
two-year lease extension would provide sufficient time to allow for a careful and
thorough evaluation of its options.

What was the Company’s first step in evaluating alternatives for a
headquarters location?

The Company’s first step was to form an internal Headquarters (“HQ”) Steering
Committee in late 2014.

Were you a member of the HQ Steering Committee?

Yes. | served on the HQ Steering Committee, along with a team of NW Natural’s
executives.

What was the role of the HQ Steering Committee?

The HQ Steering Committee was formed to provide direction and oversight for
the Company’s investigation into alternative headquarters options. To fulfill this
role, the HQ Steering Committee served as the project manager and made
recommendations to the Company’s executive committee and Board of Directors
concerning significant decisions such as the final selection of the headquarters
location and certain project budgets, such as the space design and furniture,
fixtures and equipment (“FFE”) cost.

Had the Company already decided to move when it formed the HQ Steering
Committee?

No. At the time the HQ Steering Committee was formed, the Company had no

preconceived notions about relocating versus staying at OPS. To the contrary,
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the Company formed the HQ Steering Committee to develop a deliberate
process and timeline and to oversee the appropriate due diligence needed to

reach a decision about our future facility.

NW Natural’s Phased Approach to Decision-Making

Q.

Please describe the Company’s phased approach as it considered
alternatives for its headquarters location.

The Company’s process was split into three distinct phases. During Phase 1, we
gathered information regarding potential headquarters locations, developed
location and facility selection criteria, and assessed risk factors related to the
seismic resilience of OPS and potential alternative locations. In Phase 2, we
issued a request for information (“RFI”) to the broker, developer and landlord
community to solicit a broad range of responses, followed by a request for
proposals (“RFP”) for the top candidates using the selection criteria identified in
Phase 1. Phase 2 culminated in the selection and lease negotiation of the
preferred location and facility, 250 Taylor. Phase 3, which is currently underway
and nearly complete, is the implementation of the decision to relocate to 250
Taylor—including decisions regarding final interior design, construction bid
process, FFE, and physical relocation to the new site. Figure 1, below, shows
the key decision points and timing for each phase.

I

I

I
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Q. Did the Company engage outside consultants and subject matter experts
throughout its phased process?

A. Yes. For each phase, the Company engaged outside consultants and subject
matter experts to provide technical support for the Company.

Q. Please identify the outside consultants and subject matter experts that the
Company engaged for each phase, and the scope of work for each
consultant.

A. The consultants and subject matter experts the Company directly engaged

during the project, as well as a brief description of the scope(s) of work, are listed

below.

e Cushman & Wakefield (“Cushman”): Real estate and brokerage services.
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e Leland Consulting Group (“Leland”): Strategic analysis, real estate planning,
evaluation and optimization services.

e KPFF Consulting Engineers (“KPFF”): Seismic resiliency design and
expertise; seismic review of OPS and potential relocation sites submitted in
response to RFPs, which included an examination of surrounding buildings
and infrastructure for accessibility risks immediately following a seismic event.

e Geo Engineers: Geotechnical seismic assessments that modeled soil
liquefaction and lateral spread risks of the finalist sites.

e GBD Architects: Tenant improvements and FFE planning, design, and
purchase; built test fits of finalist candidates, provided design services and
construction administration for tenant improvements at 250 Taylor.

e Glumac: Mechanical engineering and sustainability design services for tenant
improvements.

e Turner Construction: Core and shell construction services; bidding and
construction of tenant improvements at 250 Taylor.

e Chipman Relocation & Logistics (“Chipman”): Professional moving planning
and implementation; physically move all Company departments to 250 Taylor;
removal and disposition assistance of FFE at OPS for salvage.

Phase 1

Q. Please describe Phase 1 of the headquarters project.
Phase 1 began in late 2014, with the engagement of our seismic consultant,

KPFF, our strategy and planning consultant, Leland, and our real estate broker,
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Cushman. These consultants were tasked to develop a process that would
arrive at a solution to best meet the needs of NW Natural operations and
employees and fulfill the Company’s obligation to customers to diligently review
all relevant alternatives and make a prudent decision. The scope of work for
Phase 1 included three major components: (1) analysis of the risk factors related
to the seismic resilience of the OPS building and location; (2) the development
and preliminary analysis of building evaluation criteria to guide the Company’s
decision-making process, which involved surveying key NW Natural
stakeholders; and (3) the development of a list of alternative geographic locations
for further analysis. Phase 1 was completed in late 2015, and culminated in the
Phase 1 Report, which is included as exhibit NW Natural/501, Pipes.

Seismic Resiliency

Regarding the first component of Phase 1, why was seismic resiliency the
first major issue that the Company addressed?

In the past decade or so, there has been increased understanding and
heightened awareness about the risk of a Cascadia Subduction Zone earthquake
in the Pacific Northwest—which geologists predict may be a 9.0+ magnitude
earthquake—and the need to plan for such an event. Moreover, beginning in
approximately 2011, the State of Oregon was engaged in planning for the risk of
a Cascadia Subduction Zone earthquake to Oregon utilities.

I

I

1
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Please describe the state-level planning that informed the prioritization of
seismic issues.

In 2011, the Oregon legislature directed the Oregon Seismic Safety Policy
Advisory Commission to prepare the Oregon Resiliency Plan (“ORP”) with the
purpose of identifying recommendations for how Oregon’s critical infrastructure—
including energy infrastructure—could be made seismically resilient against a
Cascadia Subduction Zone earthquake. Upon completion of the ORP in 2013,
the Oregon legislature passed Senate Bill 33, which established the Governor’s
Task Force on Resilience Plan Implementation (“Task Force”). In October 2014,
the Task Force issued a report recommending that the Commission (1) require
regulated energy providers to conduct seismic assessments of regulated
facilities, and (2) allow cost recovery for prudent investments related to
assessments and mitigation of vulnerabilities identified during those
assessments.

Did the ORP specifically address infrastructure risk?

Yes. The ORP noted that much of Oregon’s infrastructure had been designed to
meet older building codes that are now outdated with respect to seismic risk, and
concluded that “the majority of buildings in Oregon have not been designed to
resist the shaking from a magnitude 9.0 Cascadia earthquake” and accordingly
the “estimated impacts of a Cascadia subduction earthquake in Oregon are

catastrophic.™

10RP at 13. https://www.oregon.gov/oem/Documents/Oregon_Resilience Plan Final.pdf
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How have the Oregon building codes related to seismic resiliency changed
over the years?

The first version of the Uniform Building Code (“UBC”) in 1973 classified all of
Oregon as seismic zone 2. In 1988, the UBC placed Oregon in seismic zone 2B,
a higher risk category. This change required buildings to be designed for a
higher seismic force, about a 30 percent increase. In 1991, the UBC again
changed the seismic zone for portions of Oregon west of the Cascades to
seismic zone 3. This represented a 50 percent increase in seismic force that
buildings needed to be designed for under the UBC.

Did NW Natural perform seismic evaluations of its facilities in response to
the ORP?

Yes. NW Natural hired KPFF to perform seismic evaluations of its facilities. The
first evaluation was for OPS in 2015, which is discussed in greater detail below.
KPFF later evaluated the Company’s resource center facilities—and concluded
that none of the resource centers met the current standard for seismic
performance, with varying degrees of non-compliance. The Company has used
the evaluations to develop a seismic upgrade strategy for the Company’s

resource centers.?

2 To date, seismic upgrades have been completed at the Company’s Sherwood, Salem and Eugene
facilities. Planning is currently in process for the Company’s Warrenton and Lincoln City facilities and its
Vancouver facility.
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Q. Please describe KPFF’s seismic evaluation of OPS.

KPFF performed a seismic evaluation of OPS to better understand the seismic
integrity of the building in the event of a major earthquake. KPFF analyzed the
building’s seismic performance under the current building codes. OPS was
further evaluated to determine whether it met the acceptance criteria of the
American Society of Civil Engineers standard ASCE 41-13, which is recognized
by State and international building codes as the standard for evaluating seismic

performance of existing buildings.

Q. Please describe KPFF’s conclusions from its seismic evaluation of OPS.

-~

1

-~
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-

1
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Q. Why does NW Natural need to have its headquarters facility immediately

occupiable and fully operational following a major seismic event?

A. In the event of a major seismic event, it is essential that NW Natural be able to

operate its key business functions, such as the resource management center,
gas control center, emergency dispatch customer call center, operations and
engineering in the immediate hours, days, and weeks following a major event.

For example, the emergency dispatch customer call center will be essential for
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responding to our customers and performing repairs. The gas control center
monitors and regulates gas flows throughout NW Natural’s system, and
emergency dispatch is the command center for responding to emergencies
throughout NW Natural’s system.

Did the Company eliminate OPS from consideration following this
preliminary evaluation of seismic issues?

No. However, the Company determined any further consideration of OPS would
need to include evaluation of seismic retrofitting to enhance the seismic
performance of the building for NW Natural's operational needs. | address that

evaluation later in my testimony.

Development and Preliminary Analysis of Evaluation Criteria

With respect to the second component of Phase 1, how did NW Natural
develop the evaluation criteria?

The Company’s consultant, Leland, conducted surveys of key stakeholders at
NW Natural about the issues and factors that should influence a location decision
for this type of facility. Through these surveys, Leland developed and weighted
evaluation criteria to screen potential relocation areas and facilities and
compared them against the option of remaining at OPS.

How were the surveys of key stakeholders conducted?

In early 2015, Leland, with assistance from Cushman, held a series of meetings
with NW Natural's executives and leadership. The HQ Steering Committee also
sent out surveys to all NW Natural employees then working at OPS to solicit

input directly from the people who would be most impacted by the ultimate
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decision. The interviews and surveys asked what our employees liked about the
location of OPS and what they would change if they could, about what
neighborhood and building amenities were desirable, as well as input regarding
adjacency needs for different departments and whether alternative
configurations—such as separating departments into different buildings—could
be acceptable. Leland evaluated interview responses to understand existing
conditions and external factors relevant to establishing an overall vision for the
building and location.
What categories of criteria were identified during Phase 1?
As a result of the stakeholder surveys, there were certain “must-haves” that the
Company would require of any location:

e Robust financial support to demonstrate the prudency of our decisions;

e A space that reflects our culture and identity;

e Better lighting and climate control in the building;

e Improved IT infrastructure; and

e Seismic safety.
In addition to the “must-haves,” NW Natural's consultants identified both
locational criteria and building criteria that would allow for quantitative and
gualitative evaluation of alternatives. The locational criteria included
characteristics of a neighborhood relative to other locations, particularly with
respect to seismic resiliency, safety, customer needs, and operational

excellence. The building criteria focused on building characteristics such as
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safety and security, amenities, and flexibility to accommodate growing or
decreasing space needs.

After identifying the Phase 1 evaluation criteria, how did the Company
decide which neighborhoods to evaluate?

The Company considered whether it would remain in the central city area
(“Central City”) or relocate to Vancouver or one of Portland’s suburbs. Central
City consists of six different geographic submarkets which included the Pearl
District, Old Town, the Central Business District (“CBD”), South Waterfront, Lloyd
District, and Central Eastside (“Eastside”).

Please describe the Company’s analysis regarding potential relocation
outside of the Central City.

The Company analyzed three factors that could be impacted by relocation
outside of the Central City: (1) employee commuting, (2) recruiting and retaining
talent, and (3) proximity to business partners and the community.

First, regarding employee commute times, the Company has nearly 1,200
employees, approximately 600 who report to our headquarters on a daily basis.
A move outside of the core Portland area would have a significant impact on our
employees’ daily lives. To analyze the impact of a move outside Portland, the
Company plotted the home zip codes for its employees and determined that its
employees are geographically dispersed throughout the Portland metro area, and
moving to a location outside of the downtown Portland area would result in
increased commute times for many of its employees. Not only does this impact

daily routines for our employees like childcare and school drop-offs and pick-ups,
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but it could ultimately result in retention issues if employees have to commute
significantly longer than their current commute.

Second, regarding the impact of location on recruitment and retention, the
Company considered industry research demonstrating that current and potential
employees favor a central city location with easy access by walking, bicycling, or
public transit. Moreover, the Company’s own employee survey validated the
industry research discussed above. Accordingly, the Company determined that
remaining in a central city location would be key to the Company’s ability to
compete for and retain top talent.

Third, the Company has been part of the fabric of the Portland community
for over 160 years. Maintaining a central city location would continue to provide
our Company and employees with opportunities for community involvement and
community service, which is an important part of the Company’s culture and core
values. Additionally, many of NW Natural’s business partners are located in the
central city area, and remaining in the core Portland area and being able to
efficiently meet with our partners was an important factor, as well.

In sum, based on the results of the survey of stakeholders and employees
and the Company’s own research and analysis, the Company decided that a
relocation outside the core Portland area was neither feasible nor desired.

I
I

I
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Q. After determining that a move to Vancouver or suburban areas was not
feasible or desired, which geographic submarkets did the Company
consider?

A. The Company considered six different geographic submarkets in the Central
City, as shown in Figure 1.

Figure 1. Portland Central City Submarkets

Q. What were the preliminary conclusions from Phase 1?
NW Natural’s consultants considered the building and locational criteria and
weighting developed through stakeholder surveys and performed a high-level

analysis, weighing different location and building options. Based on this analysis,
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Leland, as supported by Cushman, drew the following preliminary conclusions:

Neighborhoods. The consultants recommended that the Pearl District and

South Waterfront be removed from further consideration—primarily due to
concerns about building safety in the event of a natural disaster (e.g., seismic
and flooding). The remaining options within the Central City were considered
to all be acceptable—including the CBD, Old Town, the Eastside, and the
Lloyd District. The Eastside and Lloyd District preliminarily rated highest for
safety reasons (lower seismic risk and lower crime rates). Based on previous
security incidents at OPS, NW Natural employees shared concerns regarding
employee safety in the Old Town neighborhood. However, the consultants
recommended that the Company solicit and consider developer proposals
from all geographies in the next phase of its analysis.

Building Criteria Analysis. NW Natural’s consultants evaluated the options of

renewing the lease at OPS, relocating to an existing building, or relocating to
a new building. Based on the building criteria identified through the
stakeholder survey and interview process (including building safety, building
amenities, and flexibility to accommodate future space needs), the analysis
ranked relocating to a new building to be most preferable (under various
leasing and ownership scenarios), followed by renewing the lease at OPS.

Adjacency/Space. Based on feedback provided during the interviews and the

consultants’ assessment of NW Natural’s work style and culture, splitting

business functions into multiple buildings was viewed as suboptimal, but
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would have been considered if financial, operational, seismic, or other factors
made multiple facilities the best alternative. Through the surveys, the
Company found that there is great value and efficiency from having all
departments in the same building and that having Company executives in an
accessible and physically proximate location to all staff is an important part of
NW Natural’s culture. This was not to say that having some functions in
different buildings would not be possible in some scenarios, but that as an
order of priority, solutions that accommodated the entire operation in one
facility (which could have included a campus model with multiple adjacent
buildings) would be considered first.

Seismic. Seismic resiliency for the facility is critical for business continuity
immediately following a seismic event. Whether in an existing or new
building, NW Natural needs to be in a facility that meets or exceeds seismic
safety standards. At a minimum, there were some elements of NW Natural’s
operations, such as the resource management center, gas control center,
emergency dispatch customer call center, and operations and engineering
that needed to be situated in a facility that exceeded the minimum seismic
safety standard, which would allow for continued operation and emergency
response capabilities following a major seismic event. The Adjacency/Space
evaluation found that it would be operationally suboptimal if these functions

were located in a facility separate from the rest of the Company’s functions.
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How did the results from Phase 1 inform the Company’s decision-making in

Phase 2?

The Company, with the help of its consultants, developed evaluation criteria to

screen potential relocation areas and development models to use in subsequent

project phases when specific sites, development, and/or remodel alternatives

would be considered. Thus the criteria and preliminary conclusions from Phase

1 provided a foundation for a more detailed analysis in Phase 2.

Phase 2

Please describe work performed in Phase 2 of the project.

Beginning in 2016, the HQ Steering Committee and the consultants, Cushman,

Leland, GBD Architects, KPFF, and Geo Engineers, engaged the development

and real estate community to identify potential facility candidates, including OPS.

The scope of work for Phase 2 included:

e Workplace strategy analysis to determine current and future space needs;

e Selecting an architecture firm to serve as NW Natural’s architect for test fits
and space planning;

e Issuing an RFI and RFP to the real estate broker community, potential
landlords and developers;

e Evaluating responses to the RFI and RFP against the criteria developed in
Phase 1,

¢ Refining the seismic suitability criteria and evaluating each option seismically;

¢ Conducting detailed financial analysis of the short-listed options; and
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e Negotiating with finalist options to achieve optimal lease terms prior to
selection.
The Phase 2 Report is included as exhibit NW Natural/502, Pipes.
Please describe the Company’s selection process for architectural
services.
NW Natural, through Cushman, issued a request for qualifications (“RFQ”) for
architectural services. The scope of services desired for Phase 2 included
refinement of workspace strategies, conducting test fits of candidate office
locations, coordinating with landlords and developers, and preparing space
planning designs for the finalist office locations. An RFQ evaluation committee
was formed to review submittals and conduct interviews for four firms that were
invited to submit an RFQ. Following consideration of depth of experience,
resources available, references, and price proposals, NW Natural selected GBD
Architects, which was deemed most qualified to provide the necessary services.
Please describe the workplace strategy analysis and results from that
analysis.
NW Natural directed Cushman’s workplace strategy team to perform a study that
would help the Company understand the key factors that might impact space
needs, including how to optimize organizational effectiveness, identify key
departmental needs and adjacency requirements that would support
collaboration and the Company’s culture, and develop a space budget to help
inform the direction of the Company’s real estate strategy. To perform this study,

Cushman analyzed the Company’s then-current space utilization at OPS,
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interviewed department leaders, held several meetings with the HQ Steering

Committee, and considered the Company’s forecasts for each department

employee count. The key findings from this analysis were as follows:

e Overall, there was an inadequate number of conference rooms at OPS and
there was a desire for more informal spaces for employee collaboration and
meetings;

e There was an opportunity to reduce square footage for storage through an
enterprise-wide content management system, which would greatly reduce the
need for paper storage;

e There was a desire for the workplace to be flexible and engaging, supporting
an atmosphere that creates employee pride and reinforces NW Natural’s
culture; and

e NW Natural’s needs were best met through a single location as opposed to
splitting functions across two or more sites.

With an efficient floor plan in a single location, Cushman determined that the total

space requirement for the Company in 2020 would be approximately 167,000

square feet.®

Please describe the developer and landlord RFI process and results of the

RFI.

To cast a wide net, Cushman issued an initial RFI in March 2016 (“Initial RFI”).

The Initial RFI included the following building requirements: target move-in date

3 Phase 2 Report at 3.
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(May 2020), space need (140,000 to 180,000 square feet), and geographic area
(Portland’s Central City). The Initial RFI generated 33 responses, including
mostly new, yet-to-be-constructed developments, but also some existing
buildings. Cushman then issued a second RFI (“Second RFI”) to respondents,
this time seeking additional information regarding the key criteria identified in
Phase 1. The Second RFI yielded 22 responses. After review and evaluation of
the responses to the Second RFI, the Company selected 11 sites and invited
those respondents to participate in a RFP.

Did the Company express a preference for leased or owned facilities in the
RFI?

No. The RFI requested information regarding proposed ownership structure, but
did not include criteria specific to ownership or leasing.

Please describe the RFP process and results of the RFP.

The RFP sought additional details regarding the 11 selected sites, such as
preliminary pricing, lease terms, and building details. The Company received
seven responses to the RFP, and evaluated these sites against the criteria
identified in Phase 1. Certain sites failed to meet the criteria, and were
eliminated from further consideration. The Company subsequently carried
forward four options for a detailed analysis:

1. OPS (NW Natural’'s existing headquarters located in Old Town) — Though

OPS presented significant seismic related concerns, NW Natural continued to
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evaluate OPS for negotiation purposes and to keep under consideration as a
benchmark and potential fallback option.

2. Oregon Square (proposed building as part of a multi-block project located in
the Lloyd District) — Oregon Square scored highest on qualitative metrics and
the lowest for seismic hazard. There were significant concerns, however,
about the construction timeline of this project, as well as the developer’s
inability to commit to critical deal terms.

3. Block 38 (proposed mixed-use building in the CBD, located at the west end of
the Morrison Bridge) — This option scored highly on qualitative metrics. There
were significant concerns, however, about the site’s proximity to the Morrison
Bridge, the area’s accessibility after a major earthquake, and the fact that the
Company would share the building with mixed uses.

4. 250 Taylor (office building to be built in the CBD on SW Taylor between 2nd
and 3rd Avenues) — This option scored highly on gqualitative metrics, the
second lowest seismic hazard and the lowest development risk and provided
for single-occupancy (allowing for security and operational control).

Q. Did any of the four finalists propose a financial structure resulting in

Company ownership of the building?

A. No. All four finalists proposed a leasing structure.

Q. How did these four options compare financially?
250 Taylor was the least cost option, followed by Oregon Square and OPS. Block
38 was the most expensive option. The range from the least cost to greatest

cost was $90.7 million to $99.8 million (present value revenue requirement on a
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15-year lease), or about a difference of about $9.1 million. Table 1, below,

presents a summary of the financial comparison of the four finalists that was

completed during Phase 2.

Table 1. Financial Analysis of Four Headquarters Finalists

Oregon
FINANCIAL RESULTS OPS Block 38 Square 250 Taylor
15 YR. PVRR Utility Lease Space
w/ Parking $98,083,971 | $99,810,113 | $92,561,013 | $90,746,877
15 YR. PVRR delta from least cost
option $7,337,095 | $9,063,237 | $1,814,137 $0
15 YR. PVRR Ranking 3 4 2 1

NW Natural’s financial analysis of these four options is shown in exhibit NW

Natural/503, Pipes.

O

How did seismic risk inform the evaluation of these alternatives?

Seismic risk was a key driver in the Company’s decision-making. Block 38 was

rejected in part due to seismic considerations, and || G
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Q. Why was Block 38 eliminated?
Block 38 was eliminated because it would potentially be inaccessible following a
major earthquake, had the second highest lease costs, and presented security

concerns related to occupying a mixed-use building.
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What were the security concerns associated with occupying a mixed-use
building?

Block 38 included residential apartments on the upper floors of the building. Due
to the presence of residential apartments, this type of building is more
susceptible to fires that could require the evacuation of the entire facility—
including critical functions such as gas control—and could also potentially result
in damages to the Company’s office space.

After eliminating OPS and Block 38, how did NW Natural proceed?

NW Natural initiated negotiations with the two remaining finalists from March
through June 2017.

How did the cost of developing 250 Taylor compare to the other finalist,
Oregon Square?

Based on NW Natural’s analysis, the costs for both options were fairly close,
though 250 Taylor was slightly less expensive.® In subsequent financial analysis
of these two finalists, NW Natural estimated the present value revenue
requirement for a 15-year lease for 250 Taylor to be $98.06 million, versus
$99.67 million for Oregon Square.®

Please describe the negotiation process with the developers for Oregon
Square and 250 Taylor.

The negotiation team worked back and forth with both developers to refine the

lease terms, building program, and other details in order to arrive at terms that

5 Phase 2 Report, Appendix F.
6 Phase 2 Report, Appendix F.
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were best for NW Natural and that indicated a clear winner. We were able to
take advantage of low interest rates and our strong financial position to enter into
a long-term lease at rates that are below market when compared to similar-type
buildings and square footage in the CBD.

Over the course of negotiations, several risks to the project at the Oregon
Square site emerged, including:

e The likely phasing of development of the multi-block project, meaning that
NW Natural would potentially have several years of adjacent construction;

e This phasing also impacted the efficiency and cost of the shared parking
structure; and

e The developer of Oregon Square was unwilling to guarantee in writing several
terms that were initially promised—most importantly it would not guarantee a
construction timeline that would meet the Company’s needs.

Meanwhile, negotiations with the developer of 250 Taylor were productive,
resulting in several pricing concessions and design improvements that made it a
better financial decision in the end. Further, this building already had its land use
entitlements and the developer was committed to breaking ground in 2017 with
or without a lease, so it had a very high level of certainty with little risk that the
timeline would not be met. After additional seismic research, an evaluation of
developer risk, and coordinated financial analysis between internal finance team
resources and external brokers, the Company determined that 250 Taylor was

the least-cost, least-risk option.
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Q. What was the result of the negotiations?
The Company eliminated Oregon Square from further consideration, and instead
moved forward with the 250 Taylor site. The Company finds that this
recommendation represents the lowest cost option and a vast improvement in
seismic resiliency and business continuity capabilities over its existing location at
OPS.
Please explain further how 250 Taylor meets the Company’s criteria.
Starting with seismic, 250 Taylor will provide enhanced seismic resiliency and
business continuity capabilities, helping the State of Oregon reach its Critical
Energy Infrastructure Hub key goal to prevent and mitigate catastrophic failure
and ensure fuel supplies and alternate energy sources are available to first
responders and the public.” Locating the facility in the CBD outside the soil
liquefaction and lateral spread zone optimizes emergency response capabilities.
250 Taylor was designed to have dual transformers for back-up power to
NW Natural during and after a natural disaster. Getting involved in the project
very early in its planning and construction phases was beneficial such that the

Company could have 250 Taylor built to higher seismic standards minimizing the

7 Seismic resiliency remains a key priority for NW Natural and the State of Oregon. Building on the
foundation from the ORP, in October 2018, Governor Kate Brown presented the “Resiliency 2025” plan,
titled “Improving Our Readiness for the Cascadia Earthquake and Tsunami” (“Resiliency 2025 Plan”).
The Resiliency 2025 Plan follows the 2013 ORP, and outlines six key strategies for the State of
Oregon. lts vision is to “[p]rotect all Oregonians by ensuring we are prepared to survive and recover
from the expected 9.0 magnitude Cascadia earthquake and ensuing tsunami.” The key strategy of the
Resiliency 2025 Plan to improve the energy infrastructure is to “[d]evelop a plan for the Critical Energy
Infrastructure Hub to prevent and mitigate catastrophic failure and ensure fuel supplies and alternate
energy sources are available to responders and the public.”
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cost and including a backup emergency power generator to serve floors with
critical functions such as gas control.

The CBD location was important to retaining existing employees and
recruiting new talent to NW Natural. The location also keeps the Company
rooted in the Portland community and provides easy access to all major forms of
regional mass transit for its employees, and its centralized location is convenient
for bicycle commuters.

The move to 250 Taylor will provide enhanced physical security with full
building control. NW Natural views this as an improvement over OPS.
Additionally, the Company anticipates that the proximity of 250 Taylor to the
headquarters location for Portland General Electric Company (“PGE”) will result
in security synergies. Specifically, security staff for both PGE and NW Natural
have discussed potential coordination and sharing resources (such as security
camera footage) in response to potential security events such as demonstrations
or break-ins.

The relocation will also provide the ability to reexamine use of space and
Company procedures in order to make process improvements, streamline
business functions, and save on space costs. GBD Architects found
opportunities to make more efficient use of space in the building; and the
Company was fully involved in the space design of 250 Taylor from the
beginning. Specifically, the Company reduced the size of personal workspaces
from 7 feet by 9 feet (63 square feet) to 6 by 6.5 feet (39 square feet). The

Company then had flexibility to create additional formal and informal
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collaboration spaces through the space savings realized from reducing personal
workspace size—which furthers the Company’s workplace strategy.

Additionally, 250 Taylor will be built to Leadership in Energy and
Environmental Design (“LEED”) gold standards, and will have many enhanced
sustainability features, which is consistent with the Company’s sustainability
goals, including the Company’s voluntary goal to create carbon savings
equivalent to 30 percent of the Company’s 2015 emissions by the year 2035.8
Please describe the timing for negotiating and executing the lease for 250
Taylor.

The Company began negotiating the lease for 250 Taylor in March 2017 and

signed a lease in October 2017. The 250 Taylor lease agreement is provided as

exhibit NW Natural/504, Pipes.

What are the key lease terms?

The essential terms of the lease are as follows:

e The lease is for an initial term of 20 years beginning upon occupancy, which
is expected to be on February 17, 2020.

e Beyond the initial term, there are two optional seven-year lease renewals.

e The total building rentable area is 179,685 square feet, of which NW Natural’s
proportionate share is 100 percent. The office rentable area is 178,851
square feet; the remaining 834 square feet is the storage room that | will

discuss later in my testimony.

8 We are calling this our “Less We Can” initiative and more information about our low carbon
pathway can be found at http://www.lesswecan.com.
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The rate for office space is $33.95 per square foot, and the rate for storage is
$18.00 per square foot.

Base annual office space rent for the Test Year, is approximately $6.1 million.
The lease is subject to a 2.5 percent annual base rent escalation.

The base lease amount does not include operating costs such as parking,
property management, maintenance, utilities, security, custodial, and
landscaping.

The parking garage is designed to accommodate 90 standard-sized vehicles.
NW Natural has leased no fewer than 85 striped parking stalls for a rate of
$265 per month per stall at move-in. This cost will escalate at a market rate
but no more than 3.0 percent annually on a cumulative and compounded
basis. As | discuss later, the Company will sublease all but nine parking stalls

to its employees.
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Phase 3

Please describe Phase 3 of the project.

Phase 3 began after the Company executed the lease, and will be on-going until
the move-in is complete. Phase 3 consists of three main objectives: overseeing
final space design and tenant improvements, procurement of FFE, and the
physical relocation to 250 Taylor and lease termination and building turnover of
OPS. The Company has tracked 250 Taylor core and shell development
throughout the Phase 3 process.

What activities were performed as part of the core and shell development?
The Company and its consultants worked to ensure core and shell build-out met
agreed to design scope per lease agreement, ensure that critical dates for
delivery were met per lease agreement, and managed and oversaw landlord
costs and/or credits related to tenant improvement scope of work. The Company
was also able to reduce construction costs and its tenant improvement
construction schedule by installing mechanical, plumbing and electrical systems
conduits, boxes, sleeves, and imbeds prior to concrete being poured on each
floor of the building.

What is the status of the core and shell development?

Core and shell development is nearing completion at the time of finalizing our
rate case filing, and we expect that it will be complete by the end of 2019.

What activities were performed for the interior build out?

Utilizing its workplace strategy, the Company worked with GBD Architects to

develop a building design plan. Once the design plan was finalized, GBD
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Architects developed construction documents that were used for obtaining a
building permit and soliciting subcontractor bids. The Company has held weekly
design and construction team meetings with GBD Architects, the general
contractor, and individual vendors / contractors as required since building
construction broke ground. The Company also developed a “Move” project team
made up of a project manager and nine working teams to manage the building
design process and prepare the business and its employees for the move to 250
Taylor. The Move project team worked to integrate all relevant business
requirements and communicate/engage appropriate team members and
employees as necessary for implementation. Additionally, the Company
managed and oversaw the project schedule, budget, and tenant improvement
allowance. Prior to allowing the interior build out to proceed, the Company
worked with the general contractor to develop a safety plan and integrate safety
training into all construction activities.

What is the status of the interior build-out?

Interior build-out is currently proceeding on time and within budget and is
expected to be completed in Q1 of 2020.

How is the Company planning to execute the physical move to 250 Taylor?
The Company has hired a professional moving company, Chipman, and will
move departments over to the new location in four waves over the months of
February and March 2020. The Company expects to completely vacate OPS by

May 31, 2020.
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Costs Associated with 250 Taylor

Q.

> 0 » O

What types of costs are included with the Company’s request for recovery
associated with the relocation to 250 Taylor?

The Company is seeking recovery for O&M expense associated with the lease
(rent) and other O&M expenses associated with 250 Taylor. The other O&M
expense includes utilities, property management, building security, custodial
service, and common area maintenance costs. Additionally, the Company is
requesting recovery for capital costs associated with the Company’s investment
in leasehold improvements to 250 Taylor.

Lease Expense

When will the Company begin making payments on the lease?

Lease payments will begin in June 2020.

What is the amount of annual lease expense?

The Test Year lease expense, unadjusted for subleased space and state
allocation, is $9.9 million.® Test Year lease expense includes costs for office
space, storage, property tax, management fee, and an administrative fee. The
annual lease amount escalates each year in accordance with the terms of the
lease. The Direct Testimony of Tobin Davilla (NW Natural/900, Davilla)
describes the ratemaking adjustments for subleased space, state allocation, and

the allocation of O&M and capital associated with the lease.

9 The amounts shown in my testimony, unless otherwise indicated, reflect total system amounts,

unadjusted for state allocation or capitalization. Please see NW Natural/904, Davilla/1 for the
ratemaking adjustments to these costs based on subleased space, state allocation, and the allocation
of O&M and capital.
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Please explain the office space component of the lease.

The Company will lease 178,851 square feet of office space at 250 Taylor. This
total includes 1,456 square feet of first-floor retail space and 7,158 square feet of
second-floor office space, both of which will be subleased to other tenants by the
Company. The rentable square footage calculations were validated by GBD
Architects on behalf of the Company. The total amount of Test Year lease
expense for office space is $6.1 million.

Please explain the storage cost component of the lease.

The Company will lease 834 square feet of storage space located in the 250
Taylor parking garage. This space, which is made up of multiple rooms in the
garage, will be used as storage for utility equipment. It is accounted as a
separate component in the lease because the rental rate for this storage area is
less than that of the office component on a per square foot basis. The total
amount of Test Year lease expense for storage is $15 thousand.

How are property taxes for 250 Taylor reflected in the lease?

Per the lease agreement, NW Natural will pay for its share of the property taxes
assessed against the land and the building for each tax period. The property
taxes are estimated, paid monthly by NW Natural and reconciled in the following
year for actual costs incurred. The Company estimates that property tax
expense will be roughly $3.47 million in the Test Year.

Please describe the management fee and administrative fee.

The management fee covers the overall management of the building and building

services for the building owner, and per the lease will be 2.25 percent of all rent
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and other revenue received by the landlord. The administrative fee covers the
expenses of all property management employees below the level of manager,
laborers, contractors and other workers, and is charged on a time and materials
basis for work actually performed on the building. The total amount of Test Year
Management and Administrative fees is $0.3 million.

Has the Company requested recovery of costs associated with space in
250 Taylor that will not be used by NW Natural?

No, it has not. While NW Natural will be responsible for rent for the entirety of
250 Taylor, the Company intends to sublease office space to other entities. NW
Natural will sublease a first-floor retail space of 1,456 square feet, as well as
7,158 square feet of office space on the second floor. The space associated with
these subleases have been removed from the Company’s request for recovery in
this case based on the price per square foot of the space. Please see NW
Natural/904, Davilla for the ratemaking adjustments to reflect the removal of the
subleased space from the rate case.

Other O&M Expense

What types of recurring operating costs will the Company incur in
connection with the headquarters?

The Company will incur costs associated with security, janitorial and landscaping
services, as well as utilities, including gas, electric, water and wastewater, and

parking. The Company issued an RFP for the security and janitorial services.
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Based on the RFP responses and contracts that have been executed for
services, what is NW Natural’s estimate for annual costs to be incurred in
connection with security, janitorial, and landscaping services?

The Company estimates that during the Test Year it will incur costs of $0.8
million for these services. Please see NW Natural/904, Davilla for the
ratemaking adjustments to these costs based on subleased space, state
allocation, and the allocation of O&M and capital associated with these services.
Has the Company estimated the costs likely to be incurred for utilities?
Yes. The Company engaged Glumac, an engineering services firm, to prepare
an estimate of utility costs for 250 Taylor. Glumac constructed an energy model
based on the building systems installed at 250 Taylor and completed sensitivity
testing to account for weather variability, and control systems performance and
effectiveness. Based on the model estimates, the Company expects that during
the Test Year it will incur costs at 250 Taylor of $0.2 million for utilities (inclusive
of waste disposal and water). Please see NW Natural/904, Davilla for the
ratemaking adjustments to these costs based on subleased space, state
allocation, and the allocation of O&M and capital associated with these costs.
Has the Company estimated the costs likely to be incurred for repairs and
maintenance?

Yes. The Company engaged Cushman & Wakefield’s property management
group to assist in developing its estimated repairs and maintenance cost. Based
on the estimate the Company expects that during the Test Year it will incur costs

at 250 Taylor of $0.2 million. Please see NW Natural/904, Davilla for the
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ratemaking adjustments to these costs based on subleased space, state
allocation, and the allocation of O&M and capital associated with these costs.
Will the Company use the parking available at the 250 Taylor?

The Company will sublease all but nine of the 250 Taylor parking stalls to its
employees at an unsubsidized monthly rate. Six of the parking stalls will be
reserved for utility vehicles, and three will be reserved for visitor parking. The
Company will sublease the remaining parking stalls to employees. The
Company is only seeking recovery for the nine stalls used by the Company.

Is the Company incurring any parking costs for stalls external of 250
Taylor?

Yes. The Company has entered an agreement to lease 60 parking stalls at a
nearby garage, known as the “Auditorium Garage.” These stalls will be used
exclusively by utility vehicles that are too large to fit in the smaller stalls
underneath 250 Taylor. The negotiated lease cost for these stalls is $265 per
stall per month.

What is the cost of the Company’s six stalls at 250 Taylor and 60 stalls at
the Auditorium Garage?

The cost of these parking stalls in the Test Year will be $0.2 million. Please see
NW Natural/904, Davilla for the ratemaking adjustments based on the state
allocation of these costs.
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Are there any one-time O&M expenses associated with the Company’s
move to 250 Taylor?

Yes. The Company will incur approximately $0.2 million in one-time moving
expenses, as well as approximately $0.3 million in one-time OPS vacation and
disposition expense, which is necessary to turn control of OPS back to its
landlord. Additionally, the Company will incur a one-time expense for a parking
subsidy. Because parking at 250 Taylor will be more expensive than the parking
at OPS, the Company is easing the transition for its employees by providing a
subsidy for the first year so that actual costs to employees will be held at the
level for OPS. After the first year, employees will pay the full amount of parking
costs.

Have the costs for moving expense, vacation and disposition expense, or
parking subsidies been included in the Company’s cost recovery request?
No, these costs will be borne by the Company’s shareholders.

Capital Costs

Please describe the estimated capital costs for 250 Taylor.

The Company’s estimated capital costs for 250 Taylor total approximately $32.7
million, or $29.2 million on an Oregon-allocated basis.? After applying a portion
of the gain on the sale of a parking area near OPS,*! the total capital cost will be

$25.9 million, on an Oregon allocated basis. These costs include amounts

10 See the Direct Testimony and Exhibits of Kyle T. Walker (NW Natural/1000, Walker and NW
Natural/1001 — 1014, Walker) for additional information regarding allocation percentages.

11 See In the Matter of Nw. Natural Gas Co., dba NW Natural, Application for Authorization to Sell Real
Property Commonly Known as Block 24-Couch’s Addition to the City of Portland, Docket UP 400, Order
No. 19-312 (Sept. 24, 2019).
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associated with leasehold improvements, technology, FFE, design, consulting,
engineering, and permitting.

Has the Company’s budget changed over the course of the project?

Yes. In the early stages of the project, the Company anticipated the construction
cost for its leasehold improvements would be roughly $100.00 per square foot.
We now anticipate the baseline leasehold improvement costs will be roughly
$151.44 per square foot, excluding utility-specific scope and technology costs
such as build-out of a gas control room. The cost difference is largely
attributable to increases in the cost of construction materials and the amount of
construction activity occurring in Portland.

Has the Company concluded that the updated estimate for leasehold
improvements is nonetheless reasonable?

Yes. According to Turner Construction, the Portland market cost for standard
office tenant improvements in 2019 is averaging roughly $164.00 per square foot,
which does not include construction up to the enhanced seismic standard of 250
Taylor nor does it include utility-specific costs.

Has the Company secured any offsets to the capital costs associated with
250 Taylor?

Yes, there are two categories of capital offsets. First, the Company negotiated a
tenant improvement allowance from the developer in the amount $12,996,697
plus an additional amount of $590,000 for limiting scope on core and shell
construction. These amounts will be applied as an offset to the Company’s costs

for tenant improvements.
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Second, the Company in this rate case is applying a portion of the gain on
the sale of utility property to the leasehold improvements at 250 Taylor. As
described in the Stipulation and Joint Testimony in docket UP 400, which was
approved by the Commission in Order No. 19-312, the Company deferred and
recorded one half of the net gain from the sale of its Truck Lot (also called “Block
24”) that will be applied as an offset to rate base related to leasehold
improvements at 250 Taylor. We expect the sale to close in June 2020. The
Oregon-allocated amount that has been deferred to apply as an offset is
approximately $3.32 million. Customers will receive the full benefit of the Truck
Lot sale, as the other one-half of the net gain on sale will be credited back to
customers coincident with the Company’s next filed Purchased Gas Adjustment.
Are there any costs that the Company has removed from its request for
recovery?

Yes. The Company reduced the overall capital expenditure amount by $0.5
million to reflect exclusion of certain amenities for common areas and the
executive floor. This amount also reflects the exclusion of capital expenditures
associated with the tenant improvements in the first-floor retail sublease space.
When will the leasehold improvements be placed in service?

Leasehold improvements will be placed into service when the improvements are
both used and useful. We anticipate the majority of our leasehold improvements
will be placed into service and begin amortizing in February 2020. The

improvements will amortize over the 20-year life of the lease.
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[l. OTHER FACILITIES PROJECTS

Are there also facilities projects that will likely be completed in the next two
years?

Yes. The Company is currently in various stages of planning and permitting for
three resource center projects—Warrenton, Lincoln City, and Central, and
expects these projects will likely be completed in 2021 or later.

What is the Warrenton Resource Center Project?

The Company will be relocating its Astoria Resource Center to Warrenton,
Oregon. The existing Astoria facility requires significant seismic upgrades, is
located within the tsunami inundation zone, and requires significant maintenance
work. The Company engaged Cushman to identify properties meeting the
Company’s needs, and there were no existing facilities in the vicinity that met the
Company’s needs and were also located outside the tsunami inundation zone.
Cushman identified an undeveloped property in nearby Warrenton, however, that
met the Company’s needs and was priced below market. The Warrenton
Resource Project is expected to cost $8.7 million and will be in service in October
2021.

What is the Lincoln City Resource Center Relocation Project?

The Company will be relocating the Lincoln City Resource Center to a new
location within Lincoln City. The Company is proposing the relocation for three
reasons: (1) employee safety, as the entrance to the current facility is located on
a very busy Highway 101 and creates a significant issue pulling large trucks and

equipment on and off the highway, (2) business continuity and seismic resiliency,
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as the current building has earthquake readiness issues and is located on a
stretch of highway with bridges to the north and south, such that in the event of
bridge failures we would be unable to access our equipment and provide
emergency services to the community; and (3) structural integrity and
maintenance issues, as the current building is over 50-years old and requires
repair for a leaking roof, leaking gutters, iron pipe plumbing and a parking lot that
floods and is too small. The Lincoln City Resource Project is expected to cost
$8.7 million and will be in service in October 2021.

What is the Central Site Project?

The objective of the Company’s Central Site (“Central”) Project is the design and
construction of a medium sized emergency response and resource center in the
central business area of Portland for business continuity and operational
purposes. Until recently, Central had served as a NW Natural resource center.
However, the buildings and storage sheds at Central were removed in 2013 to
allow room for the since-completed Tri-Met MAX Orange Line. Since that time,
the site has been used for Company storage and vehicle parking. The Company
has recently identified an operational need for a Central City emergency
response and resource center, and determined that a location on the Eastside
will best meet the Company’s needs. We expect Central to be in service in 2022.
Is the Company seeking cost recovery for the Central project in this case?
No, not at this time. The Company expects that the Central project will be
completed after the Test Year in this case, and therefore, it is not included in our

request for cost recovery.
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V. SECURITY STAFFING

In your role as the Director of Facilities, Security and Emergency
Management for NW Natural, do you also manage security staffing for the
Company’s facilities?

Yes. | am responsible for Company-wide security services and staffing. This
includes employee and facilities safety, all security policies and procedures,
training and security monitoring and alarm systems.

What is NW Natural’s strategy for its security staffing?

Our strategy is to utilize contracted security services for all basic security guard
positions. We currently have only one NW Natural security FTE who is dedicated
to the more technical types of work including security vulnerability assessments,
staff training, interaction with law enforcement and other utilities, field worker
safety, compliance and TSA security reporting requirements and documentation.
Is the Company planning to hire additional security staff?

Yes. The Company is planning to add two new FTESs for additional security
positions, and one contracted security guard for the Sherwood facility.

Why does NW Natural need to hire additional security staff?

Over the past several years, the demands on the Company’s security staff
member have increased significantly, and the Company has identified the need
to hire additional security staff. Additionally, in May 2019, the TSA performed a
Corporate Security Review (“CSR”) for NW Natural, which recommended
additional security tasks and additional security staffing resources. Specifically,

the TSA CSR recommended enhanced coverage of roles and responsibilities,
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enhanced documentation, and enhanced security inspections, training, and
vulnerability assessments.

Is the Company’s security staffing enhancement connected to the move to
250 Taylor?

No. The Company’s assessment of its existing security needs was performed
without taking into account a change in headquarters location. NW Natural
concluded that it requires additional security staffing, with or without the move to
the new headquarters location.

How will the Company meet the need for additional security staffing?

The Company plans to add two new FTEs in the role of Security Consultant 2,
one of which will be based in the field and the other will be based at 250 Taylor.
Additionally, the Company plans to add one contracted security guard for the
Sherwood facility.

Why did the Company decide to add two new FTEs instead of just one?
The Company determined that it needed to fulfill two discrete needs: (1) one
new security FTE needed to be field-based to be available to the Company
throughout its service territory, and (2) one new security FTE needed to be
headquarters-based to provide back up and support for the lead security staff
(Security Consultant 3). The Company could not meet these needs through a
single FTE.

Please describe the duties of the new field-based Security Consultant 2.
The field-based Security Consultant 2 will fulfill the need for roaming and field

work, and will provide preventative and proactive security assessments,
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vulnerability assessments, penetrations tests for all NW Natural locations,
training and education to employees, and completing required documentation.
This position will also establish and manage community partner contacts with
local law enforcement agencies, neighboring businesses and other utilities at all
NW Natural locations.

Please describe the duties of the new headquarters-based Security
Consultant 2.

The headquarters-based Security Consultant 2 will provide back up and
additional coverage for the Security Consultant 3 position, as well as the other
field-based Security Consultant 2 position. This position will oversee all security
policies and manuals, support employee security training, connect with internal
and external stakeholders and partners to strengthen Company resources for the
prevention and effective response to outside threats, and assist with oversight of
contracted security guard services.

Please describe the new contracted guard position for the Sherwood
facility.

The new contracted guard position will provide security services for the
Sherwood facility. The Sherwood facility is a large location with multiple access
points, large amount of staff, and visitors. It is critical to provide a contracted
guard service at this site because it is a critical facility with backup operations

functions, and houses key resources, including a data center and LNG trailer.
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When does the Company expect to add the new security positions?

The Company expects the contracted guard position to begin on January 1,
2020. The field-based Security Consultant 2 will be added February 1, 2020, and
the headquarters-based Security Consultant 2 position will be added on March 1,
2020.

Is NW Natural seeking cost recovery for the new security employees and
contractors?

Yes. The Company is seeking recovery for $200,800 for the two new FTEs,
which also includes two Company vehicles, and $103,000 for the contracted
security guard service for Sherwood.

Does NW Natural discuss its overall staffing strategy and the incremental
FTE recovery request elsewhere in testimony?

Yes. NW Natural’s broader staffing requests is addressed in detail in the Direct
Testimony of Melinda Rogers (NW Natural/700, Rogers).

Does this conclude your testimony?

Yes.
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Introduction

This report provides a summary of the first phase of research and analysis conducted for NW Natural as
part of its long-term evaluation of a headquarters office building relocation. To guide that processin a
deliberate and methodical manner, NW Natural contracted with Leland Consulting Group, supported
by Cushman and Wakefield, to develop a process that will arrive at a headquarters solution that best
meets the needs of NW Natural operations and employees while also fulfilling its obligation to
ratepayers to diligently review all relevant alternatives and make a prudent decision regarding its real
estate expenditures.

The scope of work of Phase 1 included developing a solid base of information to inform the process,
surveying key stakeholders at NW Natural as to the issues and factors that should influence a
headquarters location decision, developing evaluation criteria to screen potential relocation areas and
development models, and developing a focused short list of alternatives for further analysis.” Additional
Phase 1 research included a high-level financial analysis of alternatives and an assessment of risk
factors related to the seismic resilience of the One Pacific Square (OPS) building and selected
alternative locations.

Major corporations such as NW Natural relocate or reinvent their corporate headquarters only once
every 20 or 30 years, or even longer. The impact of such a decision on company operations, the
corporate brand and culture, and the neighborhood where it is located makes such a decision a legacy
opportunity. While real estate makes up a relatively small part of NW Natural’s financial expenditures, it
is the home of its employees, which are its most important asset, and any decision must take into
account the long-term impact on customers, too. Creating an engaging, efficient, and quality work
environment will pay dividends in employee productivity, recruitment, and retention, which will also
facilitate the best possible delivery of services to customers. Such a work environment must be able to
be provided not only in normal operations, but especially in times of regional or local business
disruption when our customers will be depending on us for continuity of service.

* Note: the lease at One Pacific Square is expected to expire on May 31, 2020. While NW Natural has a five year
extension option, the company has chosen to use this 2020 date as the target completion date for decisions related to
deciding upon their future headquarters location.
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Phase 1 concluded with several key findings:

e The commercial office space market is experiencing unprecedented change, with workplace
standards and cost-effective building configurations evolving constantly.

e Maintaining a high-quality, functional workplace in an accessible and well-served location is
essential to recruiting and retaining employees.

e While the current building is functional, it has many inefficiencies and the neighborhood is
perceived by employees to be unsafe and lacking in amenities. These perceptions were largely
confirmed by the objective data analyzed. Addressing those inefficiencies, and safety and
operational needs may not be the most cost-effective option.

e Portland’s Central Eastside emerged as the most favorable location for a possible relocation.
The Central Business District and Old Town/China Town were identified as possible areas,
subject to site-specific considerations. The Pearl District and South Waterfront were
eliminated from further consideration.

e With all else being equal, alternatives where NW Natural develops on land that it owns is more
cost-effective than leasing property.

e Seismic safety emerged as an important criterion in a relocation decision. More work is needed
to understand NW Natural’s seismic safety needs and possible building standards. NW Natural
has noted that there are many functions such as gas control, resource management/dispatch,
and other critical functions that need to be operational following a seismic event. While the
backup emergency operations center at Sherwood would suffice for other emergency events,
NW Natural is continuing to evaluate if this is sufficient following a seismic event, particularly
given likely travel restrictions after such an event. A preliminary seismic analysis indicated that
OPS would not be functional following a significant seismic event.

Figure 1 shows the timeline for the alternatives analysis leading up to a headquarters decision. The
timeline is structured to work backwards from the 2020 lease expiration, noting critical decision points
and the latest possible dates for those decisions while maximizing the number of available alternatives
at each point in time. If deadlines are missed at points along the timeline, certain alternatives (e.qg.,
building a new building or having a credible threat of relocation to leverage negotiations with the OPS
landlord) must be eliminated, limiting NW Natural’s available options and most likely increasing costs.
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FIGURE 1. ALTERNATIVES ANALYSIS TIMELINE

BUILD-TO-SUIT NO LONGER A VIABLE

ALTERNATIVE. INCREASED RISK AND MAY 31, 2020

THERE WILL BE LIMITED RELOCATION LEASE
. EXPT\TON
2015 2017 | 2018 2019 2020
Strategy Analysis RELOCATION TO AN
B C ritical Decision Period ALTERNATIVE SPACE
NO LONGER A VIABLE

Implementation -
OPTIONZ

Notes:

1/ If a build-to-suit building is no longer an alternative, NW Natural will be at the mercy of the market, potentially giving it very few
options and limited pricing leverage.

2/ At this time, there are no known existing buildings in Portland that have enough space to accommodate NW Natural’s needs.

Scope of Work

The work conducted under this assignment followed a methodical process of developing evaluation
criteria, evaluating relocation alternatives against those criteria, and thoroughly documenting the
process so that any decisions are informed and prudent. The work began with a Discover phase, which
resulted in the development of a resource binder incorporating a range of baseline research and data to
inform NW Natural and the OPS Committee, its designated steering committee to guide this process.
The resource binder included the following tabbed sections:

e Real estate portfolio: Maps and spreadsheets detailing NW Natural’s existing real estate assets.

e Industry trends: Background research on the changes occurring in the workplace, particularly
the emergence of open workplace standards for office environments. Key findings from this
research included the role that a quality workplace plays in recruiting and retaining younger
workers.

e Market trends: Summary information about commercial real estate market conditions in
Portland and its Central City submarkets.

e Lunch and learn: Presentation given to the entire officer team to discuss market and economic
trends and to generate ideas related to alternative workplace systems, potential evaluation
criteria, and other factors.

e Utility peer review: Background and research regarding other utilities both within NW Natural’s
territory and outside its territory to review developing trends and standards among its peers.



NW Natural/501
Pipes/Page 6

Not for distribution

e Stakeholder interviews: Summary of interviews conducted by the consultant team with NW
Natural executive officers and other senior leaders to gather insights about operational needs
and to develop preliminary evaluation criteria to screen alternatives.

e Space assessment: Information about NW Natural’s current use of space at OPS.

e Employee survey: The results of an employee survey regarding workspace needs and
preferences.

e Financial analysis: The results of a preliminary financial analysis of different locational and
ownership alternatives.

e Seismic assessment: Findings from a preliminary assessment of the likely impacts to operations
at OPS as the result of a significant seismic event, including the ability to evacuate OPS safely.

The resource binder supplemented several work sessions with the OPS Committee. On January 5, 2015,
the consultant team met with the OPS Committee and other executives to present background
information about industry trends and market conditions. On February 11, 2015, the consultant team
held a workshop with the OPS Committee to review the background information and develop a
preliminary set of evaluation criteria. This included a prioritization exercise to identify the qualitative
and quantitative criteria that should be used to screen potential locations and lease/ownership models.
With the criteria identified and weighted, the consultant team analyzed the various alternatives to
arrive at a short list of priorities that should be analyzed in greater depth in Phase 2.

Evaluation Criteria

Through the work sessions and analyses, seven criteria were developed that were used to analyze and
prioritize potential alternatives. The purpose of the criteria was to provide a quantitative and qualitative
framework for evaluating the relative strengths and weaknesses of alternatives related to building
locations, building features, and ownership/lease models. Each criterion was developed based on the
values expressed during the stakeholder interviews as well as the consultant team’s recommendations
on factors to consider.

The criteria were divided into two categories:

e Locational criteria: These criteria focused on differentiating attributes that applied to the
location of a headquarters facility. Locational factors included characteristics of the
neighborhood relative to other locations, particularly with respect to employee retention
impacts, safety, customer needs, seismic resiliency, and operational excellence.

e Building criteria: These criteria focused on evaluating how different ownership or leasing
models might impact the ability for NW Natural to meet its operational needs and create a
positive work environment for its employees, all while maintaining cost-effectiveness.

During the workshop of February 11, 2015, the consultant team facilitated a discussion and
prioritization exercise to refine these criteria and prioritize them so that the subsequent decisions could
be weighted on those factors that are most important to NW Natural. At that workshop, the team also
discussed and prioritized evaluation metrics within each criterion. These metrics described the
quantitative and qualitative ways that each criterion would be measured so that the outcome would be
clear, resulting in a prioritized set of recommendations. It should be noted that there is some overlap
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between criteria (e.g., building safety vs. employee safety); there was considerable discussion around
these overlaps and the selected weighting reflects how the objectives on one criterion could likely be
met by another.

Locational Criteria

Locational criteria were analyzed across six geographic submarkets that were considered for a potential
relocation of the headquarters facility. All of the submarkets are in central Portland, reflecting the
decision that a relocation outside the central city (e.g., to Vancouver or one of Portland’s suburbs) was
neither feasible nor desired from either a business operations or customer point of view. As shown in
Figure 2, these submarkets include:

Old Town: Generally located east of Broadway and north of Burnside and the current location
of NW Natural's headquarters building.

Pearl District: North of Burnside and between I-405 and Broadway.

Central Business District: The downtown core, located inside the I-405 loop south of Burnside.
South Waterfront: Located to the south of downtown between I-5 and the Willamette River.
Eastside: A large area incorporating the Central Eastside Industrial District, including the
location of NW Natural’s Central and Exley sites.

Lloyd District: Located between I-84 and NE Broadway.
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The following matrix describes in more detail each criterion, the methodology used to evaluate it, and

the relative weighting given to it as a result of the workshop.

Building Safety and Security
Conditions related to the physical safety and security that are affected by the
building’s location.

Seismic safety: Map specific location or centroid of submarket on
Portlandmaps.com and note seismic hazard level. There is a range of
seismic hazard levels — greater seismic hazard levels are assumed to
require more costly buildings to achieve the same level of seismic
resistance and to ensure that the business can be operational
following a seismic event. It was also noted that the State of Oregon,
as well as the nation, are focused on ensuring that the country’s
infrastructure and operations, including utility infrastructure, are
protected from significant disruption caused by natural disasters.

37%
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Flood resistance: Map specific location or centroid of submarket on
Portlandmaps.com and note presence of site within 100-year
floodplain.

Accessibility to Workforce and Partners/Public 29%
Conditions related to the ease of access by employees and visitors from multiple
modes of transportation.

Parking: Indexed scoring of each location based on general

availability of off-street parking in the neighborhood, prevailing rates

for monthly parking, and average parking ratio of existing buildings.

Impact on commute: Scoring based on number of employees within
10, 15, 30, and 45-minute drive time to each location from zip code
and employee census data.

Public transit: Scoring based on presence of frequent-service transit
(service every 15 minutes or less), with extra weighting for light rail
service. Scoring was adjusted for planned service improvements that
will be operational by 2020. It was noted that NW Natural has a
commitment to environmental stewardship and as such would like to
support public transit and sustainable community options.

Neighborhood Amenities 19%
Attributes about the surrounding neighborhood that would serve as amenities for
employees and visitors.

Restaurants and coffee houses: Weighted scoring based on

walkscore.com rating for each neighborhood and number of coffee

shops and restaurants relative to other submarkets. Adjusted for

submarket trends where the number of retailers is likely to be greater

in the future than it is today.

Proximity to recreation: Rating based on presence of or proximity to
hardscape parks (plazas), green spaces (trees and grass), and trails
(jogging/biking paths).

Services and retail: Weighted scoring based on walkscore.com rating
for each neighborhood, number of grocery stores, and after hours
gathering locations relative to other submarkets. Adjusted for
submarket trends where the number of retailers is likely to be greater
in the future than it is today. It was noted that in today’s competitive
job market, especially for experienced labor, amenities are necessary
for attracting and retaining a skilled workforce.

Employee Safety and Security 15%
Whether the neighborhood surrounding the building is likely to provide a safe
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environment for employees and visitors when outside the building.

Personal safety: Mapping of personal crime data by submarket,
weighted by population within each area, as reported by City of
Portland.

Property crime: Mapping of property crime data by submarket,
weighted by population within each area, as reported by City of
Portland.

Building Criteria
Building criteria were analyzed across several alternatives that included ownership, leasing, staying in
the existing OPS building, and various combinations of the above. The evaluated alternatives included:

Stay Put: NW Natural would remain in the existing OPS building, likely with extensive
remodeling to bring it up to modern operational and safety standards and commensurate with
what could be expected in a long-term lease.

Relocate to Existing Building(s): Under this alternative, NW Natural would relocate its
headquarters to an existing building in one of the target submarkets. There are four variations
on this option.

o Leased space (single unit): In this alternative, NW Natural would relocate as a single
unit (maintaining all departments in one facility) into leased space.

o Rehabbed building: NW Natural would move into an existing building that would be
fully rehabbed to accommodate it.

o Leased space (split functions): In this alternative, NW Natural would split up its
operations and enter into multiple leases in separate buildings.

o Owned space (split functions): In this alternative, NW Natural would split up its
operations and relocate into multiple buildings that it would own. It would also be
possible to own one building and lease the other under this alternative.

Relocate to New Buildings: Under these alternatives, NW Natural would relocate into a new
building constructed largely to NW Natural’s specifications. Any of these alternatives could be
modified to reflect a splitting up of staff into multiple facilities. There are four variations on this
option:

o Single tenant lease: NW Natural would relocate as a single unit and be the sole tenant
in a new building as a lessee.

o Multiple tenant lease: NW Natural would relocate as a single unit into a building with
multiple tenants.

o Ownership single tenant: NW Natural would relocate to a new building that it would
own and it would be the only tenant.

o Ownership multiple tenants: NW Natural would relocate to a new building that it would
own and it would lease some space in that building to other tenants.
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The following matrix describes in more detail each criterion, the methodology used to evaluate it, and
the relative weighting given to it as a result of the workshop.

Building Safety and Security 49%
Conditions related to the ability for the specific building to be made
secure.

Security and access: Ease and relative cost of provision of

building security features such as secured lobby, elevator

access control, secured floors, etc.

Building Amenities 31%
Ability to provide or ease of providing in-building employee and visitor
amenities. NW Natural recognizes the importance of amenities in order to
attract and retain talented employees.

Hospitality center: Whether a hospitality center similar to the

one currently provided at the OPS building could be

accommodated.

Workout/locker room: Whether a workout and locker room
could be accommodated.

Bicycle parking and amenities: Whether the building could
provide high quality bicycle parking and amenities such as a
shower and changing room.

Employee cafeteria: Relative ease of providing a shared
employee cafeteria.

Onsite business services: Whether the building could
accommodate onsite services such as a restaurant, coffee
shop, or retail.

Flexibility/Future 20%
Whether the building configuration is able to adapt easily in the future to
changing tenant or market needs.

Accommodating new space needs: Whether the building
floorplate or ownership model can easily accommodate
growing or shrinking space needs.

“Parking lot” Criteria
Several criteria were raised during the process that were deemed important, but were not utilized
during the initial round of analysis. These criteria were largely *must haves” and were factors that
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would not distinguish one option from another, as they would be specifications that NW Natural would
require of any relocation (including remodeling the existing building). The “must have” criteria included:

e Detailed financial analysis: All alternatives will be required to be robustly tested financially and
demonstrate their ability to meet prudency standards. Phase 1 did include a preliminary
financial analysis to better understand the relationship of alternative factors to financial
performance, but a detailed financial analysis that reflects specific building concepts and
locations will still need to be conducted in Phase 2 where specific sites, building costs, and
space alternatives can be defined.

e Culture and identity: The new space must reflect and reinforce NW Natural’s culture and
identity. A key element of this philosophy is that the building be modest, reflecting NW
Natural’s prominent role as a regulated utility.

e Better climate control: Many employees noted that the current building provides unsatisfying
indoor air quality levels. Any new building or a remodel should provide improved climate
control.

e Better lighting: Like climate control, employees want better lighting, both natural and artificial.

e Environmentally sustainable: Cost-effective green solutions including possibly LEED
certification should be considered when feasible.

e Improved IT infrastructure: Communications technology is rapidly changing and any new
building or remodel timed for move-in in 2020 will by necessity incorporate improved IT
infrastructure (higher speed internet, Wi-Fi, remote accessibility) than currently exists. In
addition, the data center would be relocated to a more protected part of a building.

e Seismic safety: Although seismic safety was preliminarily evaluated in Phase 1, additional
analysis will be needed in Phase 2 as specific alternatives and sites are considered.

In addition to these “must haves,” there were several other criteria that were “wants” but were not
suitable for evaluation until specific sites, buildings, and financial impacts can be considered. These
include:

e Ingress/egress: Ease of getting to and from the facility by various modes of transportation.

e Functional lobby space: Additional meeting rooms, informal meeting areas, group workspaces
to create better and more efficient operations.

e Community stewardship: Reinforcing NW Natural’s commitment to the community.

Analysis of alternatives

Upon confirmation of the criteria and the relative weighting that each would have, the consultant team
conducted technical and qualitative analyses of each locational and building criteria against the
evaluation metrics using the methodologies noted in the above tables. Using a five-point scale to
summarize the technical analysis, the following two charts show how each location and building type
was rated against the criteria. Thus, there are two levels of weighting: 1) evaluation metrics are
weighted within each criterion to come up with an overall rating for each criterion, and 2) the criteria
scores were further adjusted based on the weighting noted in the tables above. Because the locational
analysis was inherently more quantitative, the ranking scale showed results at five points, from “worse”

10
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to “better.” The building criteria were much more qualitative in nature and were generally analyzed
relative to staying in the existing OPS building, so the scoring used was a simpler three-point scale from
“difficult” to “better.” Figure 3 shows the results of the locational criteria analysis, where red circles
reflect the lowest composite scores and green circles represent the highest ones. A separate technical
memorandum was prepared that describes the technical methodology for each evaluation.

FIGURE 3. LOCATIONAL CRITERIA ANALYSIS

Figure 4 shows the results of the building criteria analysis, using the simpler three-point scale.

11
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FIGURE 4. BUILDING CRITERIA ANALYSIS

From that analysis, two locational and several building alternatives were eliminated from consideration,
as shown in Figure s.

FIGURE 5. INTERIM DEVELOPMENT ALTERNATIVES RECOMMENDATIONS

Criteria/Attribute Old Town/ . CBD Lloyd Close-In South ‘ Pearl
Chinatown District Eastside Waterfront

Stay Put

Extensive Remodel/building rehab X X X X X

Relocate to Existing Building(s)

Leased space (single unit) X X X X

Rehabbed building X X

Split functions into multiple leased spaces X X X X X X

Split functions into owned property X X

Relocate to New Building(s)

Single Tenant Lease X X

Multiple Tenant Lease X X

Ownership Single Tenant X X

Ownership Multiple Tenants X X

12
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Locational Analysis

Of the six geographic areas under consideration, South Waterfront and the Pearl District were
eliminated from consideration. Both areas received a low aggregate score relative to the other
geographies. South Waterfront was eliminated largely due to its location within the 100-year floodplain
- since building safety was 37 percent of the weighting, a negative score on this criterion greatly
affected the aggregate score. The Pearl District was eliminated in part because of its location in a high
seismic hazard zone, but also due to its relative expense and sparse parking availability.

The remaining locations (Old Town, CBD, Lloyd District, and Close-in Eastside) were all deemed
suitable, with the Lloyd District and Close-in Eastside receiving higher scores than Old Town and the
CBD. The eastside locations received higher scores for a range of reasons —including their somewhat
lower seismic risk and lower crime rates. All areas had relatively similar neighborhood amenities, with
the exception of Old Town where there were markedly fewer restaurants and coffee houses than in
other areas.

Building Criteria Analysis

Based on feedback heard during the interviews and the consultant team’s assessment of NW Natural’s
work style and culture, splitting functions into multiple buildings was not viewed as optimal but would
be considered if financial, operational, seismic, or other factors made multiple facilities the best
alternative. Our findings were that there is great value and efficiency from having all departments in
the same building and that it is part of NW Natural’s culture that company executives are accessible and
physically proximate to all staff, creating some efficiencies in operations. This is not to say that having
some functions in different buildings is not possible in some scenarios, but that as an order of priority,
solutions that accommodate the entire operation in one facility (which could include multiple adjacent
buildings) be considered first.

Preliminary Financial Analysis

Beyond the two alternatives that were eliminated, we found that there was not much that
differentiated one option from another at this early stage of planning. Many of the building criteria such
as the inclusion of specific building amenities could be accomplished under virtually any scenario — it is
just a matter of cost. In a few cases, there are conceivably higher costs, such as providing security to
multiple tenants rather than one, but these were not significant enough to shift the results one way or
another. Therefore, in order to provide more insight into potential alternatives, the team conducted a
preliminary financial analysis of a range of factors in order to gauge the order-of-magnitude impact
those factors might have on a headquarters decision. The financial analysis modeled the impact of
variables such as construction costs, space efficiency, land leasing, seismic improvements, parking,
tenant improvements, swing space (temporary space during construction), and ownership of land.

While not tailored to a specific site or development program, the analysis provided important insights
into how certain variables will impact the financial performance of an option. In general, the analysis
was structured to identify the impact on total rent that is attributable to each factor. Most importantly
for this early stage of planning, the analysis found that:

e Increasing the seismic standard of a new building contributes a relatively small amount toward
total rent costs;

13
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e Overall construction costs, however, account for 70% to 80% of the base rental rate;

e Tenantimprovements contribute the second greatest amount toward rent costs;

e Seismic improvements contribute anywhere from 2% to 10% toward rent costs, depending on
the level of seismic resiliency assumed in the model;

e Theimpact of owning your own land is significant, and alternatives where NW Natural owns its
own land had lower total rent costs than other alternatives;

e Assumptions around space efficiency are important — while new construction may cost more
than renovating NW Natural’s existing space, the savings potential from leasing less space
overall (due to a more efficient layout in a new building) can more than offset the higher per-
square-foot rental rate;

For these reasons, future analysis should focus on:

e Building on land that NW Natural owns, either on the eastside or in China Town;
e Renovating NW Natural’s existing OPS space.

In either case, a prudent process will also consider any reasonable option that is brought forward by the
development community, which will be discussed later in the Phase 2 outline.

As a result of this analysis, the Interim Development Alternatives Recommendations show in Figure 5
were revised to reflect the elimination of the Lloyd District and CBD areas from consideration, since
they would require new construction on leased sites, which were deemed to be the least financially
viable alternatives. As mentioned, proposals from these areas will still be considered if they arise, but
they will not be prioritized in the Phase 2 analysis. Figure 6 below shows the revised Development
Alternatives Recommendations.

14
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FIGURE 6. REVISED DEVELOPMENT ALTERNATIVES RECOMMENDATIONS

Old Town / CBD Lloyd Close-in South Pearl
Criteria /Attribute Chinatown District Eastside | Waterfront

STAY PUT

Extensive remodel / building rehab X X X X X
RELOCATE TO EXISTING

BUILDINGS

Leased space (single unit) X X X X
Rehabbed building X X
Split functions into multiple leased spaces X X X X X
Split functions into owned property X X X X X X
RELOCATE TO NEW BUILDING(S)

Single tenant lease X X
Multiple tenant lease X X
Ownership single tenant X X
Ownership multiple tenants X X

More detailed results from the financial analysis are found in a PowerPoint presentation dated July 23,
2015.

Conclusion and Next Steps

The work conducted to date:

1. Produced athorough process to ensure that NW Natural reaches a prudent decision regarding
its headquarters.

a. The consultant team facilitated a transparent process of workshops and analyses that
started with a wide spectrum of alternatives and logically narrowed down the scope of
possibilities to alternatives that best meet NW Natural’s needs. All work was
thoroughly documented in a resource binder so that future decision makers can review
and understand the headquarters decision process.

2. Developed evaluation criteria to screen potential relocation areas and development models.
These criteria will continue to be used in subsequent steps when specific sites, development,
and/or remodel alternatives are considered as applicable.

a. Organized into two categories: Locational Criteria and Building Criteria

b. These criteria were weighted by importance and then analyzed in order to reach a short
list of more specific and vetted alternatives for further analysis.

3. Ranked six alternative geographic locations based on the evaluation criteria.

a. Old Town and Close-In Eastside were ranked as the best fit for NW Natural’s needs,
largely driven by the ability to build on land already owned by NW Natural.

15
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The Lloyd District and the Central Business District potentially meet NW Natural’s
needs, but were eliminated due to the impact of leasing on the financial analysis.

South Waterfront and the Pearl District were identified to not meet NW Natural’s needs
and were ruled out as potential locations.

Nevertheless, when evaluating market options in Phase 2, developer proposals from all
geographies will be considered.

4. Analyzed development models to assess their implications on operations. Conclusions from this

step include:

a. Not splitting up employee groups into separate locations was considered very
important.

b. Leasing space in an existing building was not evaluated due to lack of alternatives
(there are no existing buildings in Portland with enough available space to
accommodate NW Natural’s needs).

c. Owningvs. leasing space will be further evaluated in Phase 2, but occupying a building
on land that is owned by NW Natural (where the building could be either owned or
leased) is financially preferable.

d. NW Natural can maximize meeting its objectives by having a new building built to its

specifications.

5. Conducted a high-level financial analysis of different development models and geographic
locations in order to understand the impact of different factors on total rent costs. Findings
from this analysis concluded that:

a.

Seismic costs make up a relatively small percentage of total rent costs, particularly for
new construction. However, a retrofit of the existing OPS building would be a
significant cost.

Development on land owned by NW Natural is likely to result in the least-cost solution.
Space efficiency gained through new construction is a significant factor to reducing
total rent costs.

Leased building options in the CBD and Lloyd District should be removed from
consideration at this stage. However ,developer proposals from any area will be
considered in Phase 2, but will need to be evaluated financially against all alternatives.

6. Whether in an existing or new building, NW Natural needs to be in a facility that meets current
seismic safety standards.

a.

At a minimum, there are some elements of NW Natural’s operations that need to be in
a facility at an even higher seismic standard. Additionally, due to the seismic
assessment of OPS, it may be necessary or preferable to have split operations, where
some departments operate out of a building with a higher seismic rating due to
differing needs for being operational after an event.

NW Natural completed a study of this issue in order to determine how it might affect a
preferred alternative solution, such as soil types, building seismic rating, or whether
functions within the headquarters facility could be split (e.g., multiple buildings could
be built to different seismic standards depending on the need of different
departments).

16
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7. Outlined a process to find and implement the optimal and most prudent real estate solution
(described below).

Next Steps

Phase 2 of the process will focus on developing workplace strategies, space needs, and applying the
criteria from Phase 1 to specific opportunity sites brought forward through a developer request for
interest (RFI) process. Phase 2, from beginning to end, will likely take a good part, if not all, of 2016.
Much of the timing associated with this Phase is determined by the NW Natural team'’s availability to
provide feedback and information in the workplace strategy portion, which is essential to defining the
specific program that will be incorporated into the RFl and subsequent financial analyses. It is important
to note that nearing the completion of Phase 2, when a decision is reached internally and brought
forward for executive approval, there will be a natural transition into implementation. That is to say
that at the end of Phase 2 the decision process will be completed, allowing for ample time to construct
and/or remodel the space.

17
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Introduction

In 2015, NW Natural began a process to explore options for its
headquarters office, which are currently located at One Pacific Square in
downtown Portland. With its current lease expiring in May 2020, it was
prudent to embark on a deliberate and strategic process to evaluate all
potential options, including moving, building new, and lease renewal.

The Strategy began with a Phase 1 that focused on developing evaluation
criteria that would be used to screen broad categories of options
(geographical areas) in early stages and specific sites in later stages. At the
end of Phase 1, NW Natural had concluded several things: a central city
location was preferred (specifically downtown, Old Town, and the Central
Eastside, including the Lloyd District), employee safety and security are very
important, neighborhood amenities are important, and that seismic
resiliency is critical.

In Phase 2, beginning in 2016, the team engaged the development
community to identify potential candidates, including the current building
at One Pacific Square. Through the Phase 2 process, additional research
was conducted (including architectural test fits and seismic suitability
studies) to identify options that best met the evaluation criteria while being
financially prudent.

This report documents the key steps of Phase 2.

September 2017 Page 1
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Phase 2 Process

The Phase 2 process took the evaluation criteria and general findings from Phase 1 and applied
them to specific sites in order to arrive at a short list of potential options, subsequently arriving at a
final option for lease negotiation and execution. The scope of Phase 2 incorporated several unique
but interrelated steps:

e Completing a workplace strategy analysis to determine space needs;

e Selecting an architecture firm to serve as NW Natural’s architect for test fits and space
planning;

e Issuing a request for information (RFI) and request for proposals (RFP) to potential landlords
and developers;

e Screening the landlord responses against the criteria;

e Refining the seismic suitability criteria and evaluating each option seismically;

e Conducting detailed financial analyses of the short-listed options;

» Negotiating with finalist options to achieve optimal lease terms prior to selection.

Workplace Strategies

As a precursor to space planning and test fits, NW Natural engaged Cushman & Wakefield's
workplace strategies team in March 2016 to review existing space utilization at One Pacific Square
(OPS) and develop workplace standards to be used in programming of a new or rehabilitated office
environment.

The goals of the study were to:

o Identify key factors that may impact the future workplace strategy and space need;

e Understand the optimal ways of working for NWN in order to achieve organizational
effectiveness and success; and how the future workplace should support those work
practices;

e |dentify key departmental needs and adjacency requirements that support collaboration and
the NWN culture;

o Develop a space budget based on a range of recommended space allocation assumptions;
and

o Inform the direction of the future real estate strategy.

Research to support this work involved several meetings with the steering committee, a tour of NW
Natural's existing office space, and more than 15 interviews with department leaders to better
understand departmental head count forecasts, adjacency needs, and support space requirements.
These findings were combined with headcount growth projections to arrive at a high-level total
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space requirement and adjacency considerations. This space program incorporated
recommendations on space types and sizes that would modernize NW Natural’s environment and
meet the future needs of its workforce. Some of the key findings from this analysis included:

e Overall, there is an inadequate number of conference rooms at OPS and there is a desire for
more informal spaces for employee collaboration and non-confidential meetings;

e There is an opportunity to reduce square footage for storage through an enterprise-wide
content management system;

e Thereis a desire for the workplace to be flexible and engaging, supporting an atmosphere
that creates employee pride and reinforces NW Natural’s culture; and

e NW Natural's needs are best met through a single location as opposed to splitting functions
across two or more sites.

With an efficient floor plan in a single location, the total space requirement for 2020 would be
approximately 167,000 square feet.

The space requirements developed through this effort served as a baseline for conducting initial
developer outreach, as will be discussed later in this report.

Figure 1. Adjacency Requirements
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Following the initial workplace strategies analysis, NW Natural formed a Guiding Principles
Subcommittee to refine the initial recommendations and develop more specific space layout
guidelines, organizational principles, functional design principles, and standards for individual
workstations, private offices, and shared work areas. These standards, described in the appendix,
provided further guidance for the test fits of candidate buildings.

Architect Selection

In March 2016, NW Natural (through Cushman & Wakefield) issued a request for qualifications (RFQ)
for architectural services. The purpose was to select an architect to provide the following services
throughout the headquarters planning process:

Refinement of workplace strategies and space standards;

Conduct test fits of candidate office locations;

Coordinate with landlord/developer architects; and

Prepare space planning designs and documents for final office location.

A RFQ evaluation committee was formed to review the submittals and conduct interviews for the
four firms that were invited to submit. The committee met to establish evaluation criteria and scored
the proposals against that criteria, which included factors such as the depth of experience in
similarly-scaled projects, their project approach, their resources available, and references. The firms
were then asked to submit a price proposal, which was added to the scoring process in May.

Through this process, NW Natural selected GBD Architects, which was deemed most qualified and
provided the best balance of value, experience, and approach among the submitting firms.
Additionally, the Fee for Services was also negotiated to meet the competing qualified firm’s fee.

Developer/Site Selection Process

Request for Information / Request for Proposals

With the preliminary geographic focus from Phase 1 complete and a preliminary space need
underway, the next step was to introduce the NW Natural headquarters office opportunity to the
local marketplace to identify the full range of existing and planned buildings that could conceivably
meet NW Natural's needs. To accomplish this, Cushman & Wakefield issued a request for
information (RFI) on March 11, 2016 that was distributed to the Portland-area landlord and developer
community. In order to cast as a wide a net as possible, the RFI only provided very basic criteria such
as the target move-in date (May 2020), space needs (approximately 160,000 square feet), and
geographic focus (Portland’s Central City, including both west and east sides of the Willamette
River).
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In total, this initial RFI generated 33 responses, between March and August 2016 (including One
Pacific Square and the Central Eastside site) that included mostly new developments, but also several
existing buildings. Subsequently, a second RFI was sent to these respondents to gather additional
information on critical criteria, including parking, accessibility by public transit, building size, and
seismic resilience. As a result of that process, 22 responses were obtained for further consideration
and analysis (the other sites declined to resubmit or were not actually able to accommodate the
building size).
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Figure 2. Map of RFI Response Locations
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The 22 sites were then evaluated and prioritized using the criteria developed in Phase 1. This
prioritization resulted in 11 sites for further consideration (10 proposed sites plus NW Natural's
owned property in the Central Eastside). To this list of sites, a request for proposals (RFP) was sent
that requested additional detail such as preliminary pricing, lease terms, and building details.
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Selection Process Overview (2016-2017)
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The RFP was sent to 10 developers for a response due in early August. In addition to these
properties, NW Natural’s own Central site located in Portland’s Central Eastside was carried forward
for consideration as a headquarters site. NW Natural received six RFP responses from the following

developments:
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Property RFP Sent Response Comments

1. One Pacific Square  Yes Yes Eliminated due to building seismic
requirements and expected accessibility
challenges in the neighborhood after a
major seismic event

2.3 and Taylor Yes Yes Continued to negotiate and reduced rental
rates
3. Oregon Square Yes Yes Continued negotiations but eliminated due

to long-term construction of the super
block, the need for further entitlements to
allow for office development, and
developer’s inability to commit to deal

terms.

4. Block 38 Yes Yes Eliminated due to high rental rates and
potential risk with occupying a mixed-use
building

5. U.S. Bancorp Yes Yes Eliminated due to seismic retrofitting

6. 1100 SE MLK Yes Yes Eliminated from further consideration due to

distance from public transportation, lack of
employee amenities, and safety.

7. Central Site N/A N/A NW Natural-owned site. Eliminated due to
its challenging environmental conditions
(ongoing remediation needs), the high cost
to construct a parking structure necessary to
accommodate office development, relative
lack of employee amenities in the
surrounding area, and overall high cost to
build.

Resulting from this phase of the screening, four sites remained:

e One Pacific Square: Although eliminated, it was deemed prudent for negotiation purposes to
keep under consideration as a benchmark and potential fallback option.
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e Block 38: Scored highly on qualitative metrics. There were concerns about the site’s proximity
to the Morrison Bridge and the area’s accessibility after a major earthquake.

e Oregon Square: The highest ranked on qualitative metrics, lowest seismic hazard

» 3 and Taylor: Scored highly on qualitative metrics, second lowest seismic hazard, lowest
development risk and single-occupancy (allowing for security and operational control)

Test Fits

Over the next couple of months, test fits were conducted for these sites. The test fit process involved
GBD Architects working with each developer to lay out the draft development program on each
building utilizing the new workplace standards developed earlier. The purpose was to ensure that
NW Natural's program could actually fit in each space and to identify key differences in terms of
floor layout, departmental adjacencies, growth flexibility, space efficiency, and other factors.

Seismic Analysis

Over the spring and summer of 2016, the Steering Committee identified seismic resiliency as a
continuing area of concern, recognizing that as a utility, it is essential that NW Natural remain
operational throughout and immediately following a major earthquake, specifically a Cascadia
Subduction Zone earthquake, which is a major offshore earthquake that many experts indicate is
overdue in the region. While seismic stability was preliminarily considered during Phase 1, it was only
done so using very general seismic mapping tools publicly available by the State of Oregon and the
City of Portland since the focus of the effort was to narrow down geographic areas, but not identify
or eliminate any particular sites. Now that specific sites and buildings were being considered, the
committee determined that more detailed seismic analysis was merited.

To screen potential sites for seismic suitability, NW Natural retained GeoEngineers, Inc., a geologic
engineering consulting company, to evaluate soil and geologic conditions in order to preliminarily
assess the potential for each of the four remaining sites to be impacted by seismic hazards during a
large subduction zone seismic event. A key aspect of the analysis was to understand not only the
stability of the site itself (which could almost always be mitigated through engineering of the
building in a new-build scenario), but also the potential impacts to the surrounding neighborhood.
Since liquefaction or lateral spread of the soils surrounding a building could render an entire
neighborhood inaccessible following an event (even if NW Natural's own building survived),
understanding the seismic suitability of each site’s surrounding area was of critical concern. The
results of this analysis are detailed in the appendix. The analysis found that the Oregon Square site
had the most stable soils and was at the lowest risk of liquefaction and lateral spread, meaning that
this site had the lowest risk of access to the site being compromised after an earthquake. The site at
250 Taylor was ranked second in terms of lowest risk, followed by Block 38. NW Natural's current
headquarters at One Pacific Square was deemed the highest seismic risk among the remaining sites.
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The results of this analysis was factored into the decision to shortlist the final two sites, as described
later.

One Pacific Square Seismic Analysis

As an existing building built under now-obsolete building codes, NW Natural’s existing building
would need to be upgraded to make it operational following a seismic event. While the proposal for
One Pacific Square included some seismic upgrades to achieve an operational status, it was difficult
to compare it to a newly constructed building on an apples-to-apples basis since there were several
seismic upgrades not included in the OPS proposal that would be incorporated in a new-build
alternative. There were also significant concerns about the liquefaction and lateral spread in the
surrounding neighborhood. Coupled with a high number of unreinforced masonry buildings, the
area would potentially be inaccessible after a major earthquake, regardless of the stability of OPS
itself.

Revised Developer RFP

Developers of the four sites were then asked to prepare a cost proposal (revised RFP) for each site
to start the lease negotiation process. Developer interviews were held to learn more about each
team'’s background, project vision, building specifics (parking, shell design, Tl criteria), development
timeline, and commitment to sustainability.

There were two site tours completed by Steering Committee members to walk each site for further
evaluation. Each attendee was provided a tour booklet with a property description, checklist and
summary matrix to score each site relative to one another.

Based on the financial information received in each proposal, a total cost analysis was prepared in
order to compare the options. Throughout this process, the qualitative criteria were revisited to
confirm the rankings and the additional criterion of developer risk was added. Developer risk
incorporates factors that could impact a developer’s ability to deliver the project on time such as
confirmed financing, entitlements, and developer experience.

With the detailed seismic analysis of OPS and a preliminary financial analysis of each option
complete, two sites emerged as higher ranked sites and were recommended to move forward for
lease negotiations. These were:

o 3“and Taylor
e Oregon Square

Based on the concerns noted above, OPS was eliminated from further consideration. Likewise, the
total lease costs at Block 38 were the second highest. Combined with the fact that its location was
potentially inaccessible after a major seismic event, it was also eliminated at this stage.
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Lease Negotiations

NW Natural initiated a negotiation process with each of the two remaining sites. From March
through June of 2017, the negotiation team worked back and forth with both developers to refine
the lease terms, building program, and other details in order to arrive at terms that were best for
NW Natural and that indicated a clear winner.

Oregon Square scored better on the qualitative analysis and was the highest ranked for seismic
safety. However, over the course of negotiations, several risks to the project emerged, including:

e The likely phasing of development of the multi-block project, meaning that NW Natural
would potentially have several years of adjacent construction;

e This phasing also impacted the efficiency and cost of the shared parking structure;

e The developer was unwilling to guarantee in writing several terms that were initially
promised.

Meanwhile, negotiations with the developer of 250 Taylor were productive, resulting in several
pricing concessions and design improvements that made it a better financial decision in the end.
Further, this building already had its land use entitlements and the developer was committed to
breaking ground in 2017 with or without a lease, so it had a very high level of certainty with little risk
that the timeline would not be met.

To further mitigate risk, NW Natural crafted its own lease rather than used the developer's template.

Conclusion
The multi-phase process outlined above was deliberative, transparent, and has allowed NW Natural
to reach a prudent headquarters decision that:

e Ensures that NW Natural is fully operational following a major seismic event;

o Creates a work environment that supports employee productivity;

e Maintains a transit-served, central-city location that supports NW Natural's efforts to attract
the most qualified employees;

e Optimizes lease terms for ratepayers.
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Appendices

Appendix A: Architect RFQ

Appendix B: Developer RFI

Appendix C: Developer RFP

Appendix D: Seismic White Paper
Appendix E: Summary of Criteria Scores

Appendix F: Financial Analysis
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CUSHMAN &
III . WAKEFIELD Main  +1 503 279 1700

Direct +1 503 279 1789

Fax +1 503 279 1790
Matt.Johnson@cushwake.com
cushmanwakefield.com

March 14, 2016

Firstname Surname
Address 1

Address 2

City Postcode
Country

RE: Request for Proposal for Architectural Services
Dear Name,

Cushman & Wakefield of Oregon, Inc. represents Northwest Natural (“NW Natural”), a utility company that
currently occupies approximately 170,000 rentable square feet in the One Pacific Square Building, located at
220 NW 2" Avenue, Portland, Oregon. The NW Natural lease is set to expire May 31, 2020. Through internal
discussions between Cushman & Wakefield and our client, we have determined that is one of
four (4) firms we believe to be strong candidates to assist with space programming needs and help NW
Natural further analyze building and space opportunities in the Portland market.

Project Overview:

The awarded firm will be a design partner to the project team and will work closely with the client, NW Natural,
and the brokerage and workplace strategy team, Cushman & Wakefield. This firm will provide preliminary
planning services to NW Natural for purposes of developing a real estate strategy. The selection of a firm to
provide space planning services may not guaranty the same will deliver additional services as indicated below.

Three general scenarios have been identified as potential real estate strategy options:

1. NW Natural will stay in its current location and renovate occupied floors with potential seismic
retrofitting of the building.

2. NW Natural will exit its current location and relocate to an existing building in Portland that can meet a
June 1, 2020 timeframe.

3. NW Natural will work with a developer to build a building to house their multiple business lines and
operational needs. In this scenario, a developer would have the option to hire the architect, or an
alternative architect, to design a new core and shell facility.

Scope of Work:
You are invited to submit a proposal to provide architectural services for this project in (2) phases:

1.0 (Pre Lease): April 2016 — June 2017

1.1 Meet with Client representative to determine test fit programming data and assess the existing
premises.
No warranty or representation, expressed or implied, is made as to the accuracy of the information contained herein, and same is submitted subject to errors,

omissions, change of price, rental or other conditions, withdrawal without notice, and to any special listing conditions, imposed by our principals.
f:\wp\share\mcj\tenant\nw natural\phase 2\architecture services rfp\nwn_architectural rfp template.docx
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1.2 Physically inspect the proposed sites as required and review available architectural and
engineering documents to become familiar with site conditions, identify deficiencies or remedial
scope, and define planning and designing requirements of the Projects.

1.3 Prepare test fits which accommodate the spatial requirements. The test fits shall delineate the
locations of full and partial height walls, doors, relites, casework, significant equipment, and
furniture.

1.4 Present the test fits to the Client and identify required changes.
1.5 Provide one set of revisions to the test fits.

1.6 Prepare pricing plans (with information on finishes, walls, ceilings, floors, etc.) for the preliminary
estimating of project costs.

2.0 (Lease Execution): July 2017 — May 2020

a) Design Development

b) Construction Drawings

c) FF&E Coordination

d) Construction Administration

2.1 Complete Design Development package, indicating all elements of fixed construction and
locations of equipment for all areas of the project. Participate in value engineering exercises to
meet the designated project budget.

2.2 Develop furniture specifications to bid to furniture dealers chosen by the Client for competitive
furniture design and pricing. Lead the overall furniture procurement process.

2.3 Perform preliminary plan check and code compliance review work with the City Building
Department and Fire Department, and revise documents as necessary for submission to Client for
final review and approval.

2.4 Prepare a complete set of Construction Documents for the project defined by the selected real
estate strategy direction. Coordinate with the appropriate design and specialty consultants as
required by the scope of the project. Assume mechanical, electrical, plumbing, low voltage, fire
protection and access control are design-build.

2.5 Provide general construction observation services including, but not limited to: regular participation
in construction meetings, on-site review of major architectural elements, and issuing necessary
field clarifications.

2.6 Lead punch walk activities and coordinate with Contractor to obtain field sets of as-built
information to be provided to Client.

No warranty or representation, expressed or implied, is made as to the accuracy of the information contained herein, and same is submitted subject to errors,
omissions, change of price, rental or other conditions, withdrawal without notice, and to any special listing conditions, imposed by our principals.
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Proposal Format:

If your firm is interested in participating in this process, we would kindly ask that you respond to the following
items with a written proposal along with any data that you believe is relevant to your capabilities and
qualifications by April 1, 2016. It is our intention to interview your firm’s project team at a time to be
determined during the first week of April.

1. General information on your firm (i.e., how long have you been in business, number of architects and
designers, etc.)

2. Services and resources available to NW Natural to assist them with analyzing buildings and spaces in
the Portland CBD.

3. Qualifications of the team members who would be working directly on the 