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In 2017, Hurricanes Irma and Maria
damaged Puerto Rico's electricity grid,
causing the longest blackout in U.S.
history. It took roughly 11 months
after the hurricanes for power to be
restored to all of the customers with
structures deemed safe for power
restoration. Federal agencies, including
FEMA, provided about $3.9 billion to
help restore electricity service, which
included temporary or partial repairs.
Now that electricity service has been
restored, local entities face the longerterm and more expensive task of grid
recovery to more fully repair and rebuild
the grid. Federal programs provide
opportunities to incorporate resilience
into disaster recovery eﬀorts and the
federal government has appropriated
billions in funding to support electricity
grid recovery in Puerto Rico.

Federal agencies can support long-term electricity grid recovery eﬀorts in
Puerto Rico through three primary roles—providing funding and technical
assistance and coordinating among local and federal agencies. The Federal
Emergency Management Agency (FEMA) and the Department of Housing and
Urban Development (HUD) are the primary federal funding sources for grid
recovery. The Department of Energy (DOE) can provide technical assistance to
local and federal entities to support grid recovery eﬀorts. In addition, FEMA is to
coordinate federal capabilities to support and expedite recovery.

GAO was asked to review the federal
response to the 2017 hurricanes. This
report (1) describes the role of federal
agencies in supporting electricity grid
recovery eﬀorts in Puerto Rico; and (2)
examines the status of federal support
for grid recovery in Puerto Rico and
challenges aﬀecting progress on grid
recovery eﬀorts. GAO reviewed relevant
laws, regulations, and federal policies for
disaster recovery; and agency documents.
GAO also interviewed federal and local
oﬃcials and industry and stakeholder
groups.

What GAO Recommends
GAO is making four recommendations,
including that FEMA (1) provide clear
written information in the form of
policy, guidance, or regulations that
clariﬁes how it will implement new
authorities and (2) take steps to enhance
coordination among local and federal
entities. FEMA generally agreed with our
recommendations.
View GAO-20-141. For more information,
contact Frank Rusco at (202) 512-3841 or
ruscof@gao.gov

Damaged Power Lines in Puerto Rico in November 2017 after Hurricane Maria

As of July 2019, neither FEMA nor HUD had funded long-term grid recovery
projects in Puerto Rico, but DOE had provided technical assistance. Progress on
grid recovery eﬀorts has been hindered in part because FEMA has not provided
clear written information on what will be eligible for funding. For example,
FEMA has new authorities to fund projects that enhance resilience and restore
grid infrastructure to the latest industry standards, but FEMA has not deﬁned
resilience or speciﬁed what standards it will accept. Consequently, it is unclear
which technologies and approaches are eligible for funding. According to FEMA,
developing a policy to implement its new authorities created challenges for
establishing clear guidance but FEMA oﬃcials believed they had reached an
understanding with local entities through discussions and trainings. However,
without clariﬁcation from FEMA, local entities do not have suﬃcient information
to implement plans and risk spending resources developing projects that may
not be eligible for funding. Also, the need for coordination among the numerous
entities involved in grid recovery in Puerto Rico poses challenges, according to
local and federal oﬃcials. FEMA is to lead the coordination of federal support for
local agencies to achieve recovery goals, but has not established a mechanism
that is working to facilitate coordination among the numerous entities involved
in grid recovery. According to FEMA, coordination across federal leadership
is occurring and agencies communicate directly with local entities. However,
these eﬀorts do not involve all federal and local entities and, given the unique
situation, without a mechanism to enhance coordination among these entities,
coordination challenges may continue to hinder progress.
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BBA

Bipartisan Budget Act of 2018

CDBG-DR

Community Development Block Grant
Disaster Recovery

COR3

Central Office for Recovery, Reconstruction,
and Resiliency

DOE

Department of Energy

DHS

Department of Homeland Security

DRRA

Disaster Recovery Reform Act of 2018

FEMA

Federal Emergency Management Agency

FOMB

Financial Oversight Management Board
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Hazard Mitigation Grant Program
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Department of Housing and Urban
Development
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Integrated Resource Plan
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National Disaster Recovery Framework
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Public Assistance Program
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Puerto Rico Energy Bureau
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Puerto Rico Electric Power Authority

RSF

Recovery Support Functions

RSFLG

Recovery Support Function Leadership
Group

USACE

U.S. Army Corps of Engineers
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Recommendations for Executive Action
Recommendations for Executive Action
We are making a total of four recommendations, three to FEMA and
one to HUD. Speciﬁcally:

•

•

•

•

Page 1

The Administrator of FEMA should develop and provide
clear written information in the form of policy, guidance, or
regulations, as appropriate, to COR3 and PREPA that clariﬁes
how FEMA will implement new authorities for the electricity
grid recovery in Puerto Rico, including guidance on industry
standards and deﬁning resilience. (Recommendation 1)
The Secretary of HUD should establish time frames and a plan
for publication of the grant process and requirements for
CDBG-DR funding available for improvements to Puerto Rico’s
electricity grid. (Recommendation 2)
The Administrator of FEMA, in coordination with DOE, HUD,
and other federal and local entities, should establish a
mechanism, or take steps to improve existing mechanisms,
for coordination among the multiple local and federal entities
involved in grid recovery that facilitates decision-making
and information sharing among local and federal agencies.
(Recommendation 3)
The Administrator of FEMA, in coordination with DOE, should
establish an interagency agreement to deﬁne roles and
responsibilities to clarify how FEMA will consult with DOE in
grid recovery planning, implementation, and decision-making.
(Recommendation 4)

GAO-20-141

Recommendations Introduction Background

Major
Conclusions
Findings

Agency
Comments

Congressional
Addressees

Appendixes

Related
Contacts
Products

Introduction
October 08, 2019
Congressional Requesters
In 2017, Hurricanes Irma and Maria damaged Puerto Rico's electricity
grid, causing the longest blackout in U.S. history. Federal agencies
provided about $3.9 billion to help restore electricity service in the
aftermath of the hurricanes; this included temporary or partial
repairs such as attaching electricity lines to damaged poles.1 With
electricity service restored,2 local entities face the longer-term
and more expensive task of grid recovery to more fully repair and
rebuild the grid. In August 2018, Puerto Rico submitted a recovery
plan to Congress that included a total cost estimate of $30 billion
to modernize the energy sector.3 The federal government has
appropriated billions in disaster relief funding to support these
eﬀorts.
The Federal Emergency Management Agency (FEMA) is leading
the federal eﬀort to support Puerto Rico’s recovery from the 2017
hurricane season in coordination with other federal agencies. Prior to
Hurricanes Irma and Maria, Puerto Rico’s electricity grid was known
to be in poor condition, largely due to underinvestment and poor
maintenance practices.4 Because much of the electricity grid in Puerto
Rico may need to be repaired or replaced, recovery eﬀorts have
the opportunity to enhance the grid’s resilience to (1) reduce the
magnitude and duration of disruptive events and more rapidly recover
from future disasters and (2) reduce the associated costs. In 2018, the
federal government enacted new authorities for enhancing resilience

1As of June 30, 2019, FEMA had obligated $1.9 billion to the local electric utility for

emergency work for power restoration eﬀorts and $2 billion for the U.S. Army Corps
of Engineers mission assignment to provide direct federal assistance for temporary
emergency power and grid restoration eﬀorts in Puerto Rico.
2It took roughly 11 months after the hurricanes for power to be restored to all

customers with structures deemed safe for power restoration, according to the
Puerto Rico Electric Power Authority (PREPA). This does not mean that all pre-storm
customers have power, as some structures may not have been deemed safe for
power restoration.
3Central Oﬃce for Recovery, Reconstruction, and Resiliency, Government of Puerto

Rico, Transformation and Innovation in the Wake of Devastation: An Economic and
Disaster Recovery Plan for Puerto Rico (Aug. 8, 2018).

4Congressional Research Service, Repair or Rebuild: Options for Electric Power in Puerto

Rico (Nov. 16, 2017).
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when replacing and restoring disaster-damaged facilities in Puerto
Rico, including electric utility infrastructure.
You asked us to review the federal government’s response to the
2017 hurricanes. This report is part of a broader body of work we
are conducting on various disaster response and recovery issues.
Speciﬁcally, this report (1) describes the role of federal agencies in
supporting electricity grid recovery in Puerto Rico in response to the
2017 hurricane season; and (2) examines the status of federal support
for grid recovery in Puerto Rico after the 2017 hurricane season and
challenges aﬀecting progress on grid recovery eﬀorts.5
To describe the role of federal agencies in supporting Puerto Rico’s
electricity grid recovery in response to the 2017 hurricane season,
we reviewed federal laws and regulations, including the Staﬀord Act,
the Bipartisan Budget Act of 2018, and the Disaster Recovery Reform
Act of 2018. We also reviewed policies related to federal roles and
responsibilities in the energy sector for disaster recovery, including
the National Disaster Recovery Framework. We also reviewed relevant
federal policies and plans, including the Recovery Federal Interagency
Operational Plan and the Power Outage Incident Annex to the
Response and Recovery Federal Interagency Operational Plans. In
addition, we reviewed documents related to FEMA’s Public Assistance
(PA) Program, including FEMA’s Public Assistance Program and Policy
Guide and FEMA Recovery Policy (FP-104-009-5 Implementing Section
20601 of the 2018 Bipartisan Budget Act through the Public Assistance
Program).
We also reviewed agency documents, reports, and prior GAO reports
that describe the federal role in grid recovery and enhancing grid
resilience and funding sources. We also reviewed FEMA’s Public
Assistance Alternative Procedures (Section 428) Guide for Permanent
Work in Puerto Rico and FEMA documents describing the Public
Assistance process, including draft standard operating procedures
and Section 428 applicant brieﬁng documents provided for Puerto
Rico. We also reviewed Puerto Rico Central Oﬃce for Recovery,
Reconstruction, and Resiliency (COR3) documents related to grid
recovery planning eﬀorts. We reviewed documentation of Department
5When we refer to grid recovery in this report we are referring to long-term eﬀorts

to rebuild the electricity grid. We are not referring to the immediate emergency
restoration work that is generally a part of the initial response phase to a disaster. For
information on the initial response see GAO, 2017 Hurricane Season: Federal Support
for Electricity Grid Restoration in the U.S. Virgin Islands and Puerto Rico, GAO-19-296
(Washington, D.C.: Apr. 18, 2019).
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of Energy (DOE) eﬀorts to support enhancing grid resilience and
recovery eﬀorts in Puerto Rico. We also reviewed Department of
Housing and Urban Development (HUD) guidance and documentation
related to available Community Development Block Grant Disaster
Recovery (CDBG-DR) funding.
To examine the status of federal support for grid recovery in Puerto
Rico after the 2017 hurricane season and challenges aﬀecting
progress on grid recovery eﬀorts, we analyzed documents, reports,
and studies to summarize views from local, federal and other entities.
We reviewed documents, including Congressional testimony, Puerto
Rico recovery planning documents, FEMA guidance, and relevant
Puerto Rico Electric Power Authority (PREPA) and Financial Oversight
Management Board (FOMB) ﬁscal plans and reports. We also reviewed
reports and studies relevant to grid recovery plans and eﬀorts in
Puerto Rico from the Congressional Research Service, DOE, local
and federal government-sponsored research, and nongovernmental
organizations such as nonproﬁts and research institutes. In addition,
we reviewed reports and documents issued after the 2017 hurricane
season. We identiﬁed these reports and documents by conducting
a literature search using databases such as ProQuest and based
on recommendations from stakeholders we interviewed. We also
analyzed policy, planning, and guidance documents and GAO internal
control standards to determine the extent to which the status of
federal eﬀorts to support grid recovery aligned with existing policies
and standards.
For all of our objectives, we interviewed representatives of federal
and local government agencies involved in grid recovery and
a nongeneralizable sample of 13 stakeholders in Puerto Rico,
including those in industry and other organizations. We identiﬁed
these stakeholders by reviewing documents and obtaining
recommendations during our interviews about others knowledgeable
about grid recovery eﬀorts in Puerto Rico.6 We interviewed oﬃcials
from federal agencies including DOE, FEMA, the Federal Energy
Regulatory Commission, HUD, the Department of the Interior, and
the U.S. Army Corps of Engineers (USACE). We also interviewed
oﬃcials from local government agencies, including COR3, PREPA,
the Puerto Rico Public-Private Partnerships Authority, the Puerto
Rico Energy Policy Oﬃce, the Comptroller’s Oﬃce of Puerto Rico, the
Puerto Rico Manufacturer’s Association, and the Puerto Rico Energy
6Stakeholder views are not generalizable but provide a range of views relevant to our

objectives.
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Bureau. In addition, we interviewed representatives from relevant
industry organizations (Edison Electric Institute, American Public
Power Association, New York Power Authority, Gridwise Alliance,
National Association of State Energy Oﬃces, National Association of
Regulatory Utility Commissioners, a former PREPA CEO, and Southern
States Energy Board). We spoke with oﬃcials from the FOMB, a board
established in the Puerto Rico Oversight, Management, and Economic
Stability Act that has broad budgetary and ﬁnancial control over
Puerto Rico.7 We also conducted site visits to Puerto Rico to interview
representatives of local and federal agencies.
We conducted this performance audit from February 2018 to October
2019 in accordance with generally accepted government auditing
standards. Those standards require that we plan and perform
the audit to obtain suﬃcient, appropriate evidence to provide a
reasonable basis for our ﬁndings and conclusions based on our
audit objectives. We believe that the evidence obtained provides a
reasonable basis for our ﬁndings and conclusions based on our audit
objectives.

7The Puerto Rico Oversight, Management, and Economic Stability Act established the

FOMB to provide a method for Puerto Rico to achieve ﬁscal responsibility. Pub. L. No.
114-187, § 101(a), 130 Stat. 549, 553 (2016). FOMB is responsible for certifying Puerto
Rico’s ﬁnancial plans, approving and monitoring budgets and budgetary activities,
advising Puerto Rico on ﬁnancial management, and certifying restructuring and
approving actions related to debt issuance. FOMB is also responsible for certifying
Puerto Rico’s economic and disaster recovery plan, released on August 8, 2018.
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Background
Impact of 2017
Hurricanes

Hurricanes Irma and Maria left Puerto Rico’s entire electricity grid
inoperable in September 2017, according to the economic and
disaster recovery plan for Puerto Rico.8 Because of the extensive
and unprecedented damage, a signiﬁcant portion of the generation,
transmission, and distribution system must be rebuilt, including
high-voltage transmission lines that often survive lower-category
hurricanes, according to a report by the Puerto Rico Energy Resiliency
Working Group.9 As we previously reported, Puerto Rico’s system was
in poor condition prior to the hurricanes largely because of PREPA’s
underinvestment and poor maintenance practices.10 For example,
PREPA canceled its vegetation management program because of
its diﬃcult ﬁnancial situation; this contributed to the destruction
of transmission and distribution lines when the hurricane arrived,
according to FEMA oﬃcials. Cost estimates for rebuilding Puerto Rico’s
grid range from $2 billion to $30 billion.11 Estimates vary greatly,
depending on many technical, ﬁnancial, and other assumptions such
as the level of deployment of renewable generation. See ﬁgure 1 for
photographs of damage sustained to electricity grid infrastructure in
Puerto Rico.

8Central Oﬃce for Recovery, Reconstruction, and Resiliency, Government of Puerto

Rico, Transformation and Innovation in the Wake of Devastation.

9Puerto Rico Energy Resiliency Working Group and Navigant Consulting, Inc., Build

Back Better: Reimagining and Strengthening the Power Grid of Puerto Rico (Dec. 11, 2017).
This working group included representatives from utility companies and National
Laboratories, among others.
10GAO, 2017 Hurricane Season: Federal Support for Electricity Grid Restoration in the U.S.

Virgin Islands and Puerto Rico, GAO-19-296 (Washington, D.C.: Apr. 18, 2019).

11Central Oﬃce for Recovery, Reconstruction, and Resiliency, Government of Puerto

Rico, Transformation and Innovation in the Wake of Devastation. According to the plan,
because the cost of transforming the energy sector depends on decisions still to be
made, the total amount that must be spent is uncertain and could diﬀer by many
millions to up to many billions of dollars depending on these decisions. According
to the plan, low-cost scenarios include investments of $2 billion to $4 billion, and
would fund repairs that would not substantially improve on or modernize the existing
electricity grid. Higher-cost scenarios are estimated to exceed $30 billion, and would
fund increased deployment of renewable energy generation, widespread system
modernization, and improved system resilience.
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Figure 1. Damaged Power Lines and Electricity Grid Infrastructure in Puerto Rico in November 2017 after Hurricane
Maria

Before being hit by the hurricanes, Puerto Rico’s economy had been
in decline for over a decade, and the government of Puerto Rico
had amassed large amounts of debt. The government of Puerto
Rico began to default on its debt in August 2015 and has been
operating with austerity measures in place, such as hiring freezes
and budget cuts. In ﬁscal year 2016, the last year for which audited
ﬁnancial statements were available, Puerto Rico had $65.2 billion
in outstanding debt and a net pension liability of approximately
$44.9 billion; Puerto Rico’s three main public pension systems are
nearly insolvent. As we previously reported, one factor contributing to
Puerto Rico’s debt levels is the government of Puerto Rico’s persistent
annual deﬁcits, where expenses exceeded revenues.12 Puerto Rico’s
12GAO, Puerto Rico: Factors Contributing to the Debt Crisis and Potential Federal Actions to

Address Them, GAO-18-387 (Washington, D.C.: May 9, 2018).
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prospects for debt repayment depend on factors including outcomes
of the current debt restructuring process.13 The 2017 hurricanes
negatively aﬀected Puerto Rico’s economy, in part, because of
prolonged power outages associated with damage to the grid. While
federal funds for recovering from Hurricanes Irma and Maria are likely
to stimulate the economy in the short term, it is unclear whether the
resulting economic beneﬁts will be sustained going forward.

Local Entities
in Puerto Rico’s
Electricity Grid
Recovery

Puerto Rico Electric Power Authority. PREPA, a public electric
utility owned by the Commonwealth of Puerto Rico, operates Puerto
Rico’s electricity grid, which consists of generation, transmission,
distribution, communication, and control center facilities. PREPA
is one of the nation’s largest public power utilities, serving
approximately 1.5 million customers on the main island of Puerto Rico
and the smaller islands of Vieques and Culebra. Before Hurricanes
Irma and Maria, PREPA was insolvent and approximately $9 billion
in debt. Further, its electric power infrastructure was known to
be in poor condition, largely due to underinvestment and poor
maintenance practices. In a May 2018 report, we found that PREPA
had not updated or improved its electric generation and transmission
systems, which hampered the systems’ performance and led to
increased costs of producing electricity that PREPA did not fully pass
on to consumers.14 PREPA is subject to the oversight of the federally
established FOMB, which reviews and certiﬁes PREPA’s ﬁscal plans and
budgets. PREPA’s ﬁnancial challenges likely limit its ability to borrow
funds for capital investments or liquidity.
The government of Puerto Rico plans to make signiﬁcant changes
aimed at restructuring PREPA and the overall electricity system.
First, Puerto Rico issued a request for proposals for an independent
operator to operate and maintain PREPA’s transmission and
distribution system. Further steps could include privatizing or
privately operating PREPA’s generation assets and procuring new
generation services through long-term contracts. In addition, in April
2019, Puerto Rico enacted the Puerto Rico Energy Public Policy Act,
which aims to set the parameters for a resilient, reliable, and robust
13For additional information on Puerto Rico’s debt and the restructuring process see

GAO, U.S. Territories: Public Debt Outlook, GAO-18-160, (Washington, D.C.: Oct. 2, 2017)
and GAO, U.S. Territories: Public Debt Outlook–2019, GAO-19-525 (Washington, D.C.:
June 28, 2019).
14GAO-18-387.
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energy system. For example, the law requires planning for greater
resilience through such measures as the establishment of microgrids,
distributed generation, and underground distribution lines.
Puerto Rico Energy Bureau. The Puerto Rico Energy Bureau (PREB)
was established in 2014 and is responsible for regulating, monitoring
and enforcing the energy public policy of the Government of Puerto
Rico. As PREPA’s regulator, PREB oversees the quality and reliability
of the services PREPA provides. The bureau is currently reviewing
PREPA’s integrated resource plan—a planning process used to
determine which facilities should be built to meet future power
demand.15
Central Oﬃce for Recovery, Reconstruction, and Resiliency. The
Governor of Puerto Rico established COR3 in 2017 after Hurricane
Maria. COR3’s role is to identify, procure, and administer all federal,
territory, and private resources available to Puerto Rico for recovery.
COR3 administers federal funding for electricity grid projects to repair
or replace damaged electricity grid infrastructure.

The Staord Act
and the Disaster
Relief Fund

The Staﬀord Act, as amended, outlines the federal government’s role
during disaster response and recovery when the President declares
a major disaster. The President can declare a major disaster after
a governor of an aﬀected state or chief executive of an aﬀected
Indian tribal government ﬁnds that eﬀective response is beyond
the capabilities of the state, tribal, or local governments.16 If the
President declares a major disaster, the declaration can trigger a
variety of federal assistance programs through which the federal
government provides disaster assistance to state, tribal, territorial,
and local governments as well as certain nonproﬁt organizations and
individuals. Since PREPA is owned by the Commonwealth, it is eligible
to receive assistance for infrastructure repairs or replacement through
these federal programs.
15The purpose of integrated resource planning is to meet future power demand

by identifying the need for generating capacity and determining the best mix of
resources to meet the need on a least-cost, system-wide basis. The integrated
approach considers a broad range of feasible supply-side and demand-side options
and assesses them with respect to ﬁnancial, economic, and environmental impacts.

16The Staﬀord Act deﬁnes “state” to include the District of Columbia, Puerto Rico, the

U.S. Virgin Islands, Guam, American Samoa, and the Commonwealth of the Northern
Mariana Islands.
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FEMA is the primary federal agency responsible for mitigating,
responding to, and overseeing recovery from disasters. FEMA is
also responsible for coordinating the assistance provided under
the provisions of the Staﬀord Act. The Disaster Relief Fund funds
Staﬀord Act disaster relief and recovery programs, including FEMA’s
Public Assistance Program and Hazard Mitigation Grant Program.
The Disaster Relief Fund is the primary source of federal disaster
assistance for state and local governments when a disaster is
declared. Disaster Relief Fund appropriations historically have been
provided for general disaster relief rather than dedicated to speciﬁc
presidentially declared disasters or emergencies.

Energy Sector
Recovery Plans and
Reports

Multiple entities have produced plans or reports related to the
recovery of the electricity grid in Puerto Rico, as shown in table 1.
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Table 1: Plans or Reports Related to Electricity Grid Recovery in Puerto Rico
Plan

Source

Date

Description

Build Back Better

Governor of Puerto
Rico

Nov. 2017

The report includes an initial assessment of the cost
to rebuild a stronger, more resilient Puerto Rico.

Build Back Better:
Reimagining and
Strengthening the
Power Grid of Puerto
Rico

Puerto Rico Energy
Resiliency Working
Group and Navigant

Dec. 2017

The report provides an assessment of the electric
power system storm damage caused by Hurricanes
Maria and Irma; describes a new system design basis;
and proposes redesign and rebuild recommendations
for strengthening the electricity grid of Puerto Rico.

Energy Resilience
Solutions for the
Puerto Rico Grid

U.S. Department of
Energy

June 2018

The report contains resilience recommendations
for the Government of Puerto Rico to consider for
incorporation into its recovery plans and provides
insights for the disbursement of any federal
appropriations intended to rebuild or improve the
energy infrastructure in the Commonwealth of Puerto
Rico.

Governor’s Recovery
Plan: Transformation
and Innovation in the
Wake of Devastation

Governor of Puerto
Rico

Aug. 2018

This plan states that it lays out the Government
of Puerto Rico’s strategic vision and goals and
provides a detailed framework for achieving them.
This plan was required by the Bipartisan Budget

a

Consulting, Inc.

b

Act of 2018. Section 21210 directed the Governor
of Puerto Rico, in coordination with the Federal
Emergency Management Agency (FEMA), to submit
a report to Congress describing an economic and
disaster recovery plan that, among other things,
is consistent with actions as may be necessary to
mitigate vulnerabilities to future extreme weather
events and natural disasters and increase community
resilience. The plan should deﬁne the priorities, goals,
and expected outcomes of the recovery eﬀort for the
Commonwealth, including electric power systems and
grid restoration.
Puerto Rico Electric
Power Authority’s
(PREPA) Proposed
Integrated Resource
Plan (IRP)

PREPA

June 2019

PREPA is required to prepare an IRP that shall
consider all reasonable resources to satisfy the
demand for electricity services over a 20-year
planning horizon, including resources related to
energy supply and demand.

Grid Modernization
Plan for Puerto Rico

Central Oﬃce
for Recovery,
Reconstruction, and
Resiliency (COR3) and
PREPA

July 2019

The plan includes programs and initiatives for the
fulﬁllment of key objectives in the Governor’s plan.
It also includes an initial analysis of funding sources.
The plan will evolve and is subject to revision pending
input from FEMA, other stakeholders, and the
integrated resource planning process, according to
COR3 oﬃcials.

c
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Source: GAO summary of agency and government of Puerto Rico documents. | GAO-20-141

a

The working group included the New York Power Authority; Puerto Rico Electric Power
Authority; Puerto Rico Energy Commission; Consolidated Edison Company of New York,
Inc.; Edison International; Electric Power Research Institute; Long Island Power Authority;
Smart Electric Power Alliance; the U.S. Department of Energy; Brookhaven National
Laboratory; National Renewable Energy Laboratory; Paciﬁc Northwest National Laboratory;
Grid Modernization Lab Consortium; and Public Service Electric and Gas Long Island.
b

For more information on this plan, see GAO Puerto Rico Hurricanes: Status of FEMA Funding,
Oversight, and Recovery Challenges, GAO-19-256 (Washington, D.C.: Mar. 14, 2019).
c

PREPA submitted its IRP to the Puerto Rico Energy Bureau (PREB) on February 13, 2019,
and PREB found that the proposal was not in compliance with PREB orders. PREPA reﬁled
its proposed IRP with PREB in June 2019.
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Major Findings
Federal Agencies Can Support Electricity Grid Recovery in Puerto
Rico through Funding, Technical Assistance, and Coordinating
Federal and Local Eorts
Federal agencies have three primary roles in supporting electricity grid
recovery in Puerto Rico: (1) providing funding, (2) providing technical
assistance, and (3) fostering coordination among local and federal
agencies. FEMA and HUD disaster recovery programs are the primary
federal funding sources for grid recovery and provide opportunities
to incorporate resilience into disaster recovery eﬀorts. DOE also can
provide technical assistance to local and federal entities to support
grid recovery eﬀorts. In addition, FEMA leads the coordination of
federal eﬀorts to support local agencies, such as COR3 and PREPA, to
achieve their recovery goals.

FEMA and HUD
Programs Can
Provide Funding
to Support Grid
Recovery and
Incorporate
Resilience

FEMA and HUD disaster recovery programs serve as the primary
sources of federal funding for electricity grid recovery in Puerto Rico.
These programs provide opportunities to incorporate resilience into
disaster recovery eﬀorts.17 The FEMA disaster recovery programs
include
• the Public Assistance (PA) Program and
• the Hazard Mitigation Grant Program (HMGP).
The Community Development Block Grant Disaster Recovery (CDBGDR) program is HUD’s disaster recovery program. As shown in table 2,
the total amount that may be available for grid recovery under these
programs has yet to be determined.
17In addition to the disaster recovery programs, other authorities exist for federal

agencies to provide assistance that could enhance grid resilience. For example,
authority exists under 48 U.S.C. § 1492 for DOE and the Department of the Interior
to provide ﬁnancial assistance to the Government of Puerto Rico and other insular
area governments that can be used to adopt measures to enhance grid resilience.
In addition, under the authority of the Rural Electriﬁcation Act of 1936, the U.S.
Department of Agriculture Rural Utilities Service’s Electric Program can make direct
loans and loan guarantees, as well as grants and other energy project ﬁnancing, to
electric utilities that serve customers in rural areas.
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Table 2: Sources of Disaster Recovery Funding that Can Be Used to Improve the Resilience of the Electricity Grid in Puerto
Rico
Agency
Program
Amount of funding available
Potential use for resilience
Federal
Emergency
Management
Agency (FEMA)

Public
Assistance
Program

Not less than 75 percent of eligible costs.

FEMA

Hazard
Up to 75 percent of costs.
Mitigation Grant
Program

Provides funding for projects
designed to improve resilience to
future disasters during recovery.

Department
of Housing
and Urban
Development
(HUD)

Community
Development
Block Grant
Disaster
Recovery
(CDBG-DR)

Designed to address needs not
met by other disaster recovery
programs, which can include
disaster resilience-building
projects.

Federal law requires HUD to allocate $2 billion
speciﬁcally for enhancing or improving the
electrical power systems in Puerto Rico and the
U.S. Virgin Islands. Puerto Rico may also decide
to use some of the other CDBG-DR funding it
received for grid recovery.

May fund measures to reduce
future risks in conjunction with
repair of disaster-damaged
facilities, if cost-eﬀectiveness can
be demonstrated.

Source: GAO analysis of agency documents. | GAO-20-141

FEMA’s Public
Assistance (PA)
Program

FEMA’s PA Program provides supplemental federal disaster grant
assistance to state, local, tribal, and territorial governments and
certain types of private nonproﬁt organizations to help them
respond to and recover from major disasters or emergencies. The
program—which represents the largest share of federal aid from the
Disaster Relief Fund—is administered through a partnership between
FEMA and the recipient, COR3, which in turn provides funding to local
entities who are the subrecipients of a PA grant award (e.g., PREPA).18
Through its PA Program, FEMA provides funds to support recovery,
including,19

18FEMA’s PA Program entails an extensive paperwork and review process between

FEMA and grantee oﬃcials based on speciﬁc eligibility rules that outline the types
of damage that can be reimbursed by the federal government and steps that
federal, state, and local governments must take to document eligibility. As a public
utility, PREPA can be a recipient of PA funds for eligible work. FEMA’s PA Program
is implemented using the policies and procedures as outlined in FEMA’s Public
Assistance Program and Policy Guide.
19PA funding is also provided for emergency work, such as emergency protective

measures that must be done immediately to protect public health and safety. When
we refer to grid recovery in this report we are referring to projects that could qualify
for PA permanent work funding or HMGP funding. We are not referring to emergency
work, which is generally a part of the initial response phase to a disaster.
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• permanent work, which includes the restoration of and costeﬀective hazard mitigation for disaster-damaged public utilities;
and
• management costs, which include expenses a recipient or
subrecipient incurs in administering and managing projects, such
as to develop and submit projects for FEMA’s approval.20
Hazard mitigation measures funded by FEMA’s PA Program are those
that directly reduce the potential of future, similar damage to a
facility damaged by a disaster. FEMA evaluates proposed mitigation
measures for cost-eﬀectiveness and technical feasibility, among other
things.21 FEMA may also require cost-eﬀective hazard mitigation
measures not required by applicable standards when approving grant
assistance to restore facilities. FEMA will reimburse the cost of any
hazard mitigation measures that FEMA requires beyond applicable
standards at the set federal cost share.
There is not a set amount of funding available for PA grants for a
speciﬁc disaster or location; instead, FEMA can provide PA funding
for eligible work completed and costs incurred within regulatory
deadlines, subject to total appropriations to the Disaster Relief Fund
and other FEMA allocations from it.22 FEMA PA funding is subject to a
20On October 5, 2018, the Disaster Recovery Reform Act of 2018 amended

the deﬁnition of management costs to include any indirect cost, any direct
administrative cost, and any other administrative expense associated with a
speciﬁc project. See Pub. L. No. 115-254, § 1215, 132 Stat. 3186, 3449 (codiﬁed at
42 U.S.C. § 5165b(a)). Recipients and subrecipients for disasters or emergencies
declared from Aug. 1, 2017 through Oct. 4, 2018 were able to opt to use FEMA’s
interim policy implementing the amended deﬁnition or to use previous existing
options, which reimburse management (indirect) costs and direct administrative
costs separately. Puerto Rico as a recipient opted to use the new interim policy,
whereas several subrecipients opted to use previous options.

21FEMA Public Assistance policy allows three diﬀerent methods to test for cost-

eﬀective hazard mitigation. First, under the 15 percent rule, hazard mitigation
measures may amount to up to 15 percent of the total eligible cost of repair work on
a project. Second, certain hazard mitigation measures that have been predetermined
to be cost- eﬀective may qualify under the 100 percent rule, which permits the
hazard mitigation as long as it does not exceed 100 percent of the eligible cost of the
repair work on a project. Third, for measures that exceed eligible costs, the recipient
or subrecipient must demonstrate through an acceptable beneﬁt/cost analysis
methodology that the measure is cost-eﬀective.
22The deadline for permanent work is generally 18 months from the declaration

date. For Puerto Rico, FEMA authorized a blanket extension until September 20,
2019, for any permanent work related to Hurricane Maria obligated prior to March
20, 2019, and an 18-month performance period for permanent work obligated
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cost share. Generally, a recipient may be responsible for a cost share
of up to 25 percent of the total eligible amount of grant assistance. On
November 2, 2017, the President authorized federal funds for Public
Assistance for Puerto Rico at 90 percent of total eligible costs with a 10
percent cost share except for assistance previously approved at 100
percent.
Two aspects of FEMA’s PA Program are new in Puerto Rico—the use
of alternative procedures for all large permanent work projects and
the implementation of new FEMA authorities for funding eligible work
under the Staﬀord Act for enhancing resilience. First, on November
2, 2017, Amendment 5 to the President’s disaster declaration for
Hurricane Maria imposed a number of grant conditions, including
that FEMA must obligate all large project funding for Public Assistance
permanent work through alternative procedures.23 Under the
standard PA Program, FEMA funds the actual cost of a project. In
contrast, under the PA alternative procedures, FEMA provides funds
for large permanent work projects based on ﬁxed-cost estimates
to provide ﬁnancial incentives for the timely and cost-eﬀective
completion of work. Under the PA alternative procedures, FEMA
works with COR3 (the recipient) and PREPA (the subrecipient) to
develop and reach agreement on ﬁxed-cost estimates for electricity
grid recovery project work eligible for reimbursement. The deadline
for alternative procedures ﬁxed-cost estimates for PA permanent
work is October 2019.24 However, pursuant to alternative procedures
between March 21, 2019 and March 20, 2020. In addition, the recipient has authority
to extend deadlines for individual projects based on extenuating circumstances.
For example, the recipient may extend permanent work projects by 30 months. For
Puerto Rico, this means the deadline for a permanent work project may be extended
to September 2021 by the recipient. The FEMA Regional Administrator may approve
an extension of a project deadline beyond September 20, 2021, if an appropriate
justiﬁcation may be made for doing so.
23Grant conditions include that all large project funding for Public Assistance

Categories C-G be obligated by FEMA only through alternative procedures as FEMA
shall establish under section 428 of the Staﬀord Act. Puerto Rico; Amendment No.
5 to Notice of a Major Disaster Declaration, 82 Fed. Reg. 53,514 (Nov. 16, 2017). For
disasters declared during ﬁscal year 2017, including Hurricane Maria, the large project
threshold is $123,100.00.The Sandy Recovery Improvement Act of 2013 authorized
the use of alternative procedures in administering the PA Program, thereby providing
new ﬂexibilities to FEMA, states, territories, and local governments for debris removal,
infrastructure repair, and rebuilding projects using funds from this program. For more
information on the alternative procedures, see GAO, Puerto Rico Hurricanes: Status of
FEMA Funding, Oversight, and Recovery Challenges, GAO-19-256 (Washington, D.C.: Mar.
14, 2019).
24Amendment 5 to the notice of Puerto Rico’s major disaster declaration also directs

that estimates for projects exceeding a threshold amount are to be validated by an
independent, third-party expert. Puerto Rico; Amendment No. 5 to Notice of a Major
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guidance published in April 2018, this time frame may be adjusted on
a project-by-project basis, based on extenuating circumstances.
Under these alternative procedures, if the actual cost of the project
exceeds the ﬁxed-cost estimate agreed upon by FEMA and the
recipient, the recipient or subrecipient is responsible for the additional
costs. However, if the actual cost of completing eligible work for a
project is below the estimate, the recipient may use the remaining
funds for additional cost-eﬀective hazard mitigation measures to
increase the resilience of public infrastructure. In addition, these
funds may also be used for activities that improve the recipient’s or
subrecipient’s future PA operations or planning.
Second, in 2018 the federal government enacted legislation that
provides additional authorities for enhancing resilience when
replacing or restoring disaster-damaged facilities in Puerto Rico,
including electricity grid infrastructure. The Bipartisan Budget Act
of 2018 (BBA) provided a new authority to FEMA, when using the
Public Assistance alternative procedures in Puerto Rico and the
U.S. Virgin Islands in response to Hurricanes Irma and Maria, to
provide assistance for critical services, including the electricity grid.
Speciﬁcally, FEMA is authorized to fund the replacement or restoration
of 1) a facility or system to industry standard without regard to predisaster condition, and 2) components of the facility or system not
damaged by the disaster where necessary to fully eﬀectuate the
replacement or restoration of disaster-damaged components to
restore the function of the facility or system to industry standards.25
In addition, the Disaster Recovery Reform Act of 2018 (DRRA) provides
that FEMA is to fund Public Assistance projects to replace and restore
disaster-damaged facilities consistent with the latest published
editions of relevant consensus-based codes and standards to
ensure that facilities are restored in a manner that allows them to be
resilient.26 Previously, costs were eligible for reimbursement only for
repairs or rebuilding to existing codes and standards "applicable at
the time at which the disaster occurred."

Disaster Declaration, 82 Fed. Reg. 53,514-01 (Nov. 16, 2017). FEMA has determined
that this amount will be $5 million.
25Pub. L. No. 115-123, § 20601, 132 Stat. 64, 85 (2018).

26Pub. L. No. 115-254, § 1235(b), 132 Stat. 3186 (2018). The act also requires FEMA, in

consultation with the heads of relevant federal departments and agencies, to issue a
ﬁnal rulemaking to deﬁne “resilient” by April 2020 and issue interim guidance pending
issuance of the ﬁnal regulations. According to FEMA, it expected to issue the interim
guidance in September 2019.
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The HMGP is designed to improve community resilience—the ability
to prepare and plan for, absorb, recover from, and more successfully
adapt to disasters—to future disasters during recovery. Projects
funded through this program are to improve the resilience of either
disaster-damaged or undamaged facilities from future events of
any kind. The program funds a wide range of projects, such as
purchasing properties in ﬂood-prone areas, adding shutters to
windows to prevent future damage from hurricane winds and rains,
and rebuilding culverts in drainage ditches to prevent future ﬂooding
damage. To be eligible for HMGP funding, a project must conform
with the state and local mitigation plan. HMGP funding in response
to Hurricane Maria must be prioritized toward protecting federal
investments in Puerto Rico’s public infrastructure.
The amount of HMGP funding available under a particular disaster
declaration is limited. The program may provide Puerto Rico with up
to 15 percent of the total disaster assistance awarded by FEMA.27
FEMA can fund up to 75 percent of the eligible costs of projects.
Puerto Rico must provide at least a 25 percent match, which can
include a combination of cash and in-kind sources as well as CDBG-DR
funds. As with FEMA’s PA Program, legislation in 2018 has introduced
changes to the program as FEMA will be implementing it in Puerto
Rico. Speciﬁcally, while the Staﬀord Act previously authorized
contributions to the cost of measures that are cost-eﬀective and
substantially reduce the risk of future damage, hardship, loss, or
suﬀering in any area aﬀected by a major disaster, the DRRA now
also authorizes contributions to the cost of measures that increase
resilience in such scenarios.

27The amount of funding FEMA can provide under the HMGP is not to exceed 15

percent of the ﬁrst portion of total disaster assistance up to $2 billion; not to exceed
10 percent of the portion of such assistance between $2 billion and $10 billion; and
not to exceed 7.5 percent of the portion of such assistance between $10 billion and
$35.333 billion. If Puerto Rico meets higher mitigation planning criteria, it may qualify
for a higher percentage. According to FEMA, the total amount of HMGP funding
is based on a percentage of the estimated total federal assistance for the event
projected one year after the disaster. According to Puerto Rico’s recovery plan, FEMA
estimated that $3.0 billion in HMGP grants will be awarded. According to FEMA’s
HMGP guidance, in rare circumstances, at the request of the recipient, FEMA may
conduct an additional review of its estimate.
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HUD’s CDBG-DR provides funding to address needs not met by other
disaster recovery programs after a disaster, which can include disaster
resilience-building projects. Communities can use their CDBG-DR
grants to address a wide range of unmet recovery needs—losses not
met with insurance or other forms of assistance, including federal
disaster assistance—related to housing, infrastructure, and economic
revitalization. When disasters occur, the federal government often
appropriates CDBG-DR funding through supplemental appropriations.
These appropriations often provide HUD the authority to waive or
modify many of the statutory and regulatory provisions governing
the CDBG program, thus providing states with greater ﬂexibility and
discretion to address recovery needs.
As of June 2019, HUD had awarded approximately $19.9 billion in
CDBG-DR funds to Puerto Rico, but the agency had not yet speciﬁed
the requirements and process for the $2 billion appropriated
speciﬁcally for enhancing or improving the electrical power systems
in Puerto Rico and the U.S. Virgin Islands.28 Once HUD receives CDBGDR appropriations, HUD publishes notices in the Federal Register
to allocate the funding to aﬀected communities based on unmet
needs and to outline the grant process and requirements for the
grantees’ use of the funds. HUD has not issued such a notice for the
funds speciﬁcally appropriated to enhance or improve the electricity
grid because, according to HUD oﬃcials, this is the ﬁrst time HUD
has received supplemental CDBG-DR appropriations speciﬁc to a
sector and purpose, and HUD also has to develop and ﬁnalize the
requirements for other sizable appropriations.29
28Overall, the federal government appropriated $35.4 billion in CDBG-DR funds

after the 2017 hurricanes. The Supplemental Appropriations for Disaster Relief
Requirements Act, 2017, Pub. L. No. 115-56, div. B, 131 Stat. 1129, 1137 (2017),
enacted on September 8, 2017, appropriated $7.4 billion in CDBG-DR funding for
major disasters declared in calendar year 2017. On February 9, 2018, the federal
government appropriated an additional $28 billion in CDBG-DR funding primarily
for major disasters declared in 2017 through the Further Additional Supplemental
Appropriations for Disaster Relief Requirements Act, 2018, Pub. L. No. 115-123, div.
B, Subdivision 1, 132 Stat. 64, 103 (2018). The act required HUD to allocate in total no
less than $11 billion to Puerto Rico and the U.S. Virgin Islands, including the $2 billion
for enhancing or improving the electrical power systems in Puerto Rico and the U.S.
Virgin Islands. For more information on CDBG-DR. see GAO, Disaster Recovery: Better
Monitoring of Block Grant Funds Is Needed, GAO-19-232 (Washington, D.C.: Mar. 25,
2019).
29As of June 2019, HUD had, via Federal Register notices, speciﬁed the requirements

and process for $9.7 billion of the $19.9 billion awarded to Puerto Rico. See
Allocations, Common Application, Waivers, and Alternative Requirements for 2017 Disaster
Community Development Block Grant Disaster Recovery Grantees, 83 Fed. Reg. 5844 (Feb.
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In contrast to the funds speciﬁcally appropriated for grid
enhancement, HUD has taken action with respect to other Puerto
Rico disaster relief funds. According to the February 2018 Federal
Register notice allocating the initial CDBG-DR funds, grantees were
required to take a number of steps before they could enter into a
grant agreement with HUD and begin expending funds. These steps
included submitting an action plan for disaster recovery that includes
an assessment of unmet needs for housing, infrastructure, and
economic revitalization and a description of activities intended to
meet these needs. In July 2018, HUD approved Puerto Rico’s Action
Plan for the use of its initial $1.5 billion in CDBG-DR funds. The plan
included $100 million for local match requirements for infrastructure
projects receiving FEMA PA or HMGP funds. In February 2019, HUD
approved an amended Action Plan, which described plans for the
use of an additional $8.2 billion in CDBG-DR funds and included $400
million for critical infrastructure resilience and $900 million for local
match requirements for infrastructure projects receiving FEMA PA
or HMGP funds. CDBG-DR grant agreements include a requirement
for grantees to expend their entire CDBG-DR allocations on eligible
activities within 6 years of signing their grant agreements.30 As
previously mentioned, the FEMA PA and HMGP programs generally
require that recipients contribute to the costs of approved projects.
Puerto Rico has the option to use CDBG-DR funds to cover the costshare related to these programs or to fund related activities. As a
result, CDBG funds could provide important ﬂexibility to help mitigate
the eﬀects of Puerto Rico’s limited ability to borrow money for capital
investments and liquidity.

9, 2018), hereafter referred to as the February 2018 Federal Register notice, and
Allocations, Common Application, Waivers, and Alternative Requirements for Community
Development Block Grant Disaster Recovery Grantees, 83 Fed. Reg. 40314 (Aug. 14, 2018),
hereafter referred to as the August 2018 Federal Register notice.

30According to HUD oﬃcials, this requirement has been included in grant agreements

since 2015.
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DOE can provide technical assistance to federal and local entities
to support grid recovery eﬀorts. Speciﬁcally, DOE can provide
energy-related expertise and information and analysis about energy
disruptions and help facilitate the restoration of damaged energy
infrastructure.31 In addition, DOE is the sector-speciﬁc agency for
federal resilience eﬀorts in the energy sector, which includes the
electricity grid, and funds research and development to strengthen
the resilience of the U.S. power grid.32 In addition, after the 2017
hurricanes, DOE received a $13 million supplemental appropriation
for necessary expenses related to the consequences of Hurricanes
Harvey, Irma, and Maria. DOE allocated part of these funds to its
Oﬃce of Electricity to provide modeling, analysis, and technical
assistance in Puerto Rico.

31DOE provides energy-related expertise to FEMA, interagency partners, and the

Administration as part of DOE’s emergency response activities under the National
Response Framework and as the Sector-Speciﬁc Agency for Energy under Presidential
Policy Directive 21. In addition to its role in emergency response, DOE is a primary
agency for the Infrastructure Systems Recovery Support Function under the National
Disaster Recovery Framework. As the lead for Emergency Support Function #12
- Energy, DOE is responsible for providing information and analysis about energy
disruptions and helping facilitate the restoration of damaged energy infrastructure.

32In 2013, the President directed federal agencies to work with owners and operators

of critical infrastructure and state, local, tribal, and territorial governments to take
proactive steps to manage risk and strengthen the security and resilience of critical
infrastructure from all hazards, including natural disasters, cyberattacks, and acts of
terrorism. Presidential Policy Directive/PPD-21. DOE was designated as the sectorspeciﬁc agency for federal resilience eﬀorts in the energy sector. In this role, DOE
is responsible for coordinating with the Department of Homeland Security, itself
responsible for coordinating the overall federal eﬀort to promote the security
and resilience of the nation’s critical infrastructure. DOE is also responsible for
coordinating with other relevant federal agencies and for collaborating with critical
infrastructure owners and operators to prioritize and coordinate federal resilience
eﬀorts.
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FEMA is the lead agency for the coordination of federal eﬀorts to
provide support to local agencies, such as COR3 and PREPA, in their
eﬀorts to achieve their recovery goals. The National Disaster Recovery
Framework (NDRF) deﬁnes the roles and responsibilities federal
agencies have to facilitate recovery eﬀorts.33 According to FEMA
documentation, due to the size and complexity of the recovery from
Hurricane Maria in Puerto Rico, the recovery operation has aligned
with the principles and concepts articulated in the NDRF and the
Recovery Federal Interagency Operational Plans.34
The NDRF identiﬁes Recovery Support Functions (RSF) through which
federal agencies are to provide assistance and support to state and
local communities for key functional areas of assistance, such as
health and social services, housing, and infrastructure systems.35
These RSFs are intended to, among other things, facilitate problem
solving; improve access to resources; ensure more eﬀective and
eﬃcient use of federal, state, nongovernmental, and private-sector
funds; and foster coordination among state and federal agencies
and nongovernmental entities. Each RSF has a federal department or
agency designated as the coordinating agency along with a number
of primary and supporting organizations. The Infrastructure Systems
RSF includes the energy sector, and DOE, FEMA, and USACE have roles
in facilitating the integration of federal capabilities to support local
entities, such as COR3 and PREPA, in their eﬀorts to achieve recovery
goals, expedite recovery, and improve resilience. Table 3 describes
federal roles in the NDRF and the Infrastructure Systems RSF relevant
to the electricity grid.

33The Presidential Policy Directive on National Preparedness directs the preparation

of a recovery framework. Presidential Policy Directive/PPD-8: National Preparedness
(Mar. 30, 2011). DHS, National Disaster Recovery Framework, Second Edition (June 2016).

34FEMA, Public Assistance Alternative Procedures for Permanent Work (Section 428)
Standard Operating Procedures; FEMA-4339-DR-PR, Draft – March 2019. DHS, Recovery
Federal Interagency Operational Plan - Second Edition, August 2016. We previously
identiﬁed steps FEMA could take to enhance outreach eﬀorts among its regional
oﬃces and potentially improve implementation of the NDRF nationwide. GAO,
Disaster Recovery: FEMA Needs to Assess Its Eﬀectiveness in Implementing the National
Disaster Recovery Framework, GAO-16-476 (Washington, D.C.: May 26, 2016).
35The scope of the Infrastructure Systems RSF includes, but is not limited

to, the following infrastructure sectors and subsectors: energy, water, dams,
communications, transportation systems, agriculture (food production and delivery),
government facilities, utilities, sanitation, engineering, ﬂood control and other
systems that directly support the physical infrastructure of communities; as well as
physical facilities that support essential services, such as public safety, emergency
services and public recreation.
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Table 3. Federal Roles Supporting Electricity Grid Recovery in Puerto Rico under the National Disaster Recovery
Framework and the Infrastructure Systems Recovery Support Function (RSF)
Agency
Role
Description
Federal Emergency
Management Agency
(FEMA)

Lead agency

FEMA is the focal point for all federal interagency coordination for
disaster recovery issues at the department or agency headquarters
level. FEMA coordinates all RSF activities at the national level
through the designated RSF coordinating and primary agencies for
most incidents.
Activation of Infrastructure Systems RSF agency members is
contingent upon receipt of a FEMA mision agreement. According
to FEMA, given the long-term nature of recovery, it is expected that
an interagency agreement may be needed to deﬁne and fund the
Infrastructure Systems RSF after the initial mission assignments
expire.

Department of Energy
(DOE), FEMA, and other
agencies

RSF primary
agencies

As primary agencies under the Infrastructure Systems RSF, DOE
and FEMA are responsible for identifying and coordinating relevant
federal programs and capabilities to support recovery, working with
local jurisdictions by participating in or coordinating interagency
assessments or support teams as necessary.

U.S. Army Corps of
Engineers (USACE)

RSF coordinating
agency

USACE, with the assistance of FEMA, is to provide leadership,
coordination and oversight and, when appropriate, facilitates
the eﬀorts of the primary and other agencies to ensure those
agencies with the requisite authorities, expertise, and resources are
positioned to provide assistance to and collaborate with public and
private-sector infrastructure partners to the extent authorized by
law.

Source: GAO analysis of agency documents. | GAO-20-141

Note: The scope of the infrastructure sectors and subsectors includes: energy, water,
dams, communications, transportation systems, agriculture (food production and delivery),
government facilities, utilities, sanitation, engineering, ﬂood control, and other systems
that directly support the physical infrastructure of communities, as well as physical
facilities that support essential services such as public safety, emergency services and
public recreation. In addition, when we refer to grid recovery in this report we are referring
to long-term eﬀorts to rebuild the electricity grid. We are not referring to the immediate
emergency restoration work, which is generally a part of the initial response phase to a
disaster. For information on the initial response see GAO, 2017 Hurricane Season: Federal
Support for Electricity Grid Restoration in the U.S. Virgin Islands and Puerto Rico, GAO-19-296
(Washington, D.C.: Apr. 18, 2019). As we previously reported, as part of the emergency
response, FEMA and USACE undertook unprecedented roles of helping to coordinate and
directly assist with grid restoration in Puerto Rico. FEMA assigned USACE to lead federal
eﬀorts to repair Puerto Rico’s electricity grid—a role USACE had not played in the past
during a domestic disaster response.

According to FEMA oﬃcials, the Recovery Support Function
Leadership Group (RSFLG), a group of federal agency leaders
coordinating disaster recovery work across the federal government,
is the primary mechanism under the NDRF for cross-agency
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coordination at the upper leadership level.36 In addition, the RSFLG’s
Puerto Rico Energy Subgroup—comprised of leaders from DOE,
FEMA, HUD, the Oﬃce of Management and Budget, and other
federal agencies—also plays a key role in cross-agency collaboration
speciﬁc to the energy sector, according to FEMA oﬃcials. According
to FEMA oﬃcials, the subgroup meets to coordinate federal policy
and communications, including DOE technical recommendations,
industry standards, and FEMA and HUD funding eligibility and
timelines. According to FEMA guidance, Puerto Rico’s recovery
requires leveraging and expanding on the RSFs and partnerships with
the Government of Puerto Rico and its municipalities to take a uniﬁed
solutions approach and develop resilient solutions that align with
Puerto Rico’s recovery priorities.37 FEMA’s Puerto Rico Joint Recovery
Oﬃce, established in Puerto Rico to coordinate disaster recovery
eﬀorts across agencies, is to assist the Government of Puerto Rico
in evaluating current and anticipated recovery needs and accessing
all available resources, including those beyond traditional recovery
programs. According to FEMA, the Joint Recovery Oﬃce is taking a
sector-based approach in supporting Puerto Rico by coordinating
recovery resources across federal and other entities; FEMA guidance
describes a Sector-based Recovery Organization, also known as the
Uniﬁed Solutions-Based Approach. FEMA’s Energy Sector is to lead the
sector-based approach in the Puerto Rico Joint Recovery Oﬃce and is
the mechanism established by FEMA to coordinate local and federal
entities involved in grid recovery, according to FEMA. See ﬁgure 2 for
information on key local and federal entities involved in Puerto Rico’s
electricity grid recovery.

36According to FEMA oﬃcials, in the wake of Hurricanes Irma and Maria, the RSFLG

began to convene regularly at the Under Secretary level to act as the primary policy
coordination committee for Puerto Rico and U.S. Virgin Islands recovery.
37Federal Emergency Management Agency, Public Assistance Alternative Procedures

for Permanent Work (Section 428) Standard Operating Procedures; FEMA-4339-DR-PR,
Draft–March 2019.
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Figure 2. Key Local and Federal Entities in Puerto Rico’s Electricity Grid Recovery

a

The Puerto Rico Department of Housing is responsible for administering the HUD
Community Development Block Grant-Disaster Recovery grant program in close
collaboration with COR3.
b

In June 2016, Congress passed and the President signed the Puerto Rico Oversight,
Management, and Economic Stability Act in response to Puerto Rico’s ﬁscal crisis. This act
established the Oversight Board and granted it broad powers of ﬁscal supervision over
Puerto Rico, and the act established a mechanism through which the Oversight Board
could petition U.S. courts on Puerto Rico’s behalf to restructure debt.

According to FEMA guidance on the sector-based approach, the
Joint Recovery Oﬃce’s Energy Sector is to convene stakeholders,
provide expertise, and coordinate with federal, private sector, and
nonproﬁt resources to provide integrated solutions that support the
Commonwealth of Puerto Rico in building a more eﬃcient, resilient
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and sustainable energy system.38 According to FEMA guidance, once
solutions (or courses of action) are identiﬁed, Puerto Rico, various
federal agencies, and other private-sector and nongovernmental
partners will need to work together to identify optimal sources
of funding within law and policy that can then be applied.39 The
guidance calls for solutions that are eﬀective, resilient, and mutually
supportive and that identify available funding mechanisms needed
to complete the proposed work. The guidance further emphasizes
the concept of uniﬁed solutions across recovery funding programs
versus individual projects that may be funded under one program or
another. According to FEMA oﬃcials, the RSFLG and Energy Subgroup
rely on FEMA headquarters leadership who coordinate with the FEMA
Joint Recovery Oﬃce leadership working in Puerto Rico to gather or
disseminate information and strategies for recovery to COR3 and
PREPA. According to FEMA oﬃcials, RSFLG partners, such as DOE, also
communicate with PREPA and COR3 on recovery issues. In Puerto
Rico, USACE coordinates across potentially related infrastructure
projects for recovery eﬀorts but has a more limited role than it played
during the initial power restoration eﬀorts. For example, USACE
helps coordinate between FEMA and local agencies on infrastructure
projects, including electricity grid infrastructure.40 USACE has an
interagency agreement with FEMA for its support of the recovery of
infrastructure systems in Puerto Rico. The agreement includes two
positions stationed in Puerto Rico. The support USACE provides to
Puerto Rico will cover all infrastructure work, including power and
public buildings.

Long-Term Grid Recovery Projects in Puerto Rico Have Not
Received Funding and Several Challenges are Hindering Progress
Long-term grid recovery projects in Puerto Rico have not received
funding, and several challenges have hindered progress on grid
recovery eﬀorts in Puerto Rico. Speciﬁcally, as of July 2019, no
38Federal Emergency Management Agency, Puerto Rico Recovery – DR-4336 and

DR-4339, Sector-Based Approach Organizational Guidance, August 2018.

39Federal Emergency Management Agency, Public Assistance Alternative Procedures

for Permanent Work (Section 428) Standard Operating Procedures; FEMA-4339-DR-PR,
Draft–March 2019.

40USACE is also continuing to replenish PREPA’s stockpile of materials used during

power restoration eﬀorts, according to USACE oﬃcials. See GAO-19-296 for additional
details about federal eﬀorts to support power restoration in Puerto Rico.
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permanent work grid recovery projects have been approved, including
projects to address outstanding grid vulnerabilities. DOE has provided
a range of technical assistance, including recommendations to
local entities to support grid recovery planning. Progress has been
hindered due to uncertainty about the kinds of projects that may be
eligible for FEMA funding, local capacity constraints, uncertainty about
available federal funding, and the need for coordination among local
and federal stakeholders.

No Funding for Grid
Recovery Projects
Has Been Approved,
including Funding
for Priority Projects
to Address Key Grid
Vulnerabilities

FEMA and other federal agencies are working with local entities in
Puerto Rico to determine how to carry out grid recovery projects. As of
July 2019, FEMA had not approved funding for FEMA permanent work
grid recovery projects, and HUD had not provided CDBG-DR funding
for grid recovery work.41 Priorities for permanent work are still
being established and, as of July 2019, COR3 had submitted several
permanent work grid recovery projects to FEMA for eligibility review.
On June 26, 2019, FEMA obligated $111 million for architectural
and engineering design services for design work for electricity grid
recovery projects.42
To guide recovery planning, COR3 and PREPA have developed
a Grid Modernization Plan for Puerto Rico that identiﬁes $20.3
billion in potential investments to modernize the Puerto Rico
electricity grid.43 According to the plan, COR3 and PREPA incorporated
41To support the initial restoration of power in Puerto Rico, FEMA obligated about

$1.9 billion for Public Assistance projects for emergency work for the electricity grid.
This includes funding for emergency repair of the electricity grid and transmission
lines and assistance from other utilities to restore service. Of the $1.9 billion obligated
for emergency work projects for related to the restoration of power in Puerto Rico,
FEMA had disbursed approximately $1.4 billion, as of June 30, 2019. According to
FEMA oﬃcials, temporary work projects, begun during emergency power restoration
and continuing, have addressed many pre-existing vulnerabilities in a permanent way
by replacing damaged components with new code-compliant components, but many
outstanding issues await permanent solutions or mitigation.
42According to FEMA, engineering and design work have been funded to enable

PREPA and its contractors to design permanent work projects and contribute to the
ﬁxed cost estimates required under Section 428.

43COR3, PREPA, and their consultants prepared the draft Grid Modernization Plan for

Puerto Rico, July 2019. The plan was developed to align with the energy sector recovery
goals presented in Puerto Rico’s economic and disaster recovery plan (Oﬃce of the
Governor of Puerto Rico, Transformation and Innovation in the Wake of Devastation). For
the energy sector, Puerto Rico’s economic and disaster recovery plan estimated that
$30 billion was needed to build a grid capable of withstanding a major storm event
and identiﬁed a number of priorities, including the construction of new generation
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recommendations from previous studies examining options to
enhance Puerto Rico’s electricity grid against future storm events
and aimed to align this plan with PREPA’s draft integrated resources
plan, which is currently under review by PREB.44 In addition to
describing plans for electric grid modernization, the plan also provides
guidance to FEMA on how to organize and evaluate funding support
for requests for energy projects. The largest portion of the $20.3
billion plan is about $12.2 billion (60 percent of the total) to rebuild
transmission, substation, and distribution systems to improve their
ability to withstand hurricane conditions. In addition, the plan includes
• about $3.9 billion (19 percent) to improve the reliability of existing
generating units;
• about $1.8 billion (9 percent) for infrastructure to enable grid
operators to better monitor customer demand and facilitate
expansion of rooftop solar technology;
• about $1.8 billion (9 percent) to implement a more decentralized
grid including microgrids; and
• the remaining investments to improve operational controls and
enhance system operations, preparedness, and security.
Table 4 describes the proposed plan for investments in Puerto Rico’s
electricity grid.

capacity, rebuilding and upgrading transmission and distribution lines, incorporating
smart grid capabilities, and adopting updated operational technology systems.
44The plans and recommendations COR3 used to support the development

of the Grid Modernization Plan include: Oﬃce of the Governor of Puerto Rico,
Transformation and Innovation in the Wake of Devastation; Puerto Rico Energy Resiliency
Working Group, Build Back Better; U.S. Department of Energy, Energy Resilience
Solutions for the Puerto Rico Grid (Washington, D.C.: June 2018); Federal Emergency
Management Agency, 2017 Hurricane Season After Action Report, July 2018.
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Table 4: Elements of Puerto Rico’s Proposed Grid Modernization Plan for the Electricity Grid
Category
Funding needed Areas identiﬁed for investment
Transmission and Substations

$6.5 billion

• Enhancement of 230-kilovolt transmission system
• Reinforcement or relocation of substations
• Hardening of lower voltage 115-kilovolt transmission lines
• Rebuilding of transmission lines to a more common design
standard

Distribution

$5.7 billion

• Pole strengthening
• Flood-prooﬁng equipment and underground deployment
• Automation and relocation of inaccessible lines

Generation

$3.9 billion

• Additional renewable energy generation capacity, including
battery storage
• Upgrades or conversion of existing generation assets

Distributed Energy Resources &
Microgrids

$1.8 billion

Technology

$1.8 billion

• Establishing microgrids for key infrastructure
• Grid automation
• Metering systems
• Smart street lights
• Customer systems

Security

$290 million

• Physical security controls
• Cybersecurity and physical security staﬃng
• Assessment, planning, testing, and implementation

System Operations

$215 million

• Hardening of Information Technology infrastructure system and
distribution control centers
• Post-hurricane system restoration and planning studies
• Hardening and expansion of selected generation control rooms

Emergency Preparedness

$112 million

• Development of emergency response plans
• Equipment for hurricane response and related inventory
management
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• Development of mutual assistance plans and memoranda of
understanding
Operational Eﬃciency

$21 million

• Educational Outreach
• Transmission and distribution training facility
• Asset management program

Regulatory & Policy

$12 million

• Codes and standards revised to require transmission and
distribution that can withstand hurricane conditions
• Policy to ensure eﬀective implementation of the Grid
Modernization Plan

Total

$20.3 billion

Source: GAO analysis of the Grid Modernization Plan for Puerto Rico, Prepared for COR3, July 2019. | GAO-20-141

Note: The plan described is from the July 2019 draft of the Grid Modernization Plan for
Puerto Rico. The draft will evolve and is subject to revision pending input from FEMA, other
stakeholders, and the integrated resource planning process, according to Central Oﬃce for
Recovery, Reconstruction, and Resiliency oﬃcials.

Some of the priority projects that the July 2019 plan outlined were
identiﬁed soon after the hurricanes hit, but limited progress has
been made on addressing them. Speciﬁcally, COR3 and PREPA have
identiﬁed priority projects to address outstanding grid vulnerabilities
and projects to improve the transmission, distribution, and generation
infrastructure.45 However, projects to address key grid vulnerabilities
identiﬁed in the months following the storm are not likely to be
complete 2 years after the hurricanes. For example, a number of
critical substations require repair or hardening against future weather
events and are in danger of failure, according to documents we
reviewed and stakeholders we interviewed. According to the Grid
Modernization Plan, COR3 has identiﬁed 18 substations in need
of priority repairs.46 Based on damage assessments conducted by
45Some priority projects identiﬁed in the recovery plan include hardening of north-

south transmission lines to San Juan, relocating overhead lines subject to high wind
exposure and potential tree damage underground, and improving generation assets
to incorporate future renewable generation infrastructure. According to FEMA, some
of these grid vulnerabilities include pre-existing conditions such as aging equipment,
building roof leaks, corroded connections, rusted equipment, damaged fencing,
and substation yard deﬁciencies, which cannot all be linked to the storm or storm
damaged systems.
46According to FEMA, as of July 2019, 17 substations are in need of priority repairs;

the Punta Lima substation has been taken oﬀ the list of priorities because the
outcome of other plans for generating power on the islands will impact plans for the
substation. According to FEMA, Punta Lima substation is unique due to its location, on
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New York Power Authority in October 2017, these substations are
unreliable and should be relocated or elevated above the ﬂood plain.
Overall, 252 of PREPA’s 334 substations experienced some level of
storm damage. Figure 3 shows damage at three diﬀerent critical
substations, including the Punta Lima substation, in Puerto Rico.
Figure 3: Evidence of Damage and Flooding from Hurricanes Irma and Maria at
Critical Substations in Puerto Rico

the shore close to where Hurricane Maria made landfall, and because it is the source
of power for the islands of Vieques and Culebra.
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According to the Grid Modernization Plan, while initial repairs were
made to substations to enable their return to normal operation,
equipment remains at risk, with many components obsolete or
below current design standards. Some stakeholders report that the
substations are in danger of imminent failure. According to DOE,
substations found within ﬂood areas should be relocated, raised, or
waterproofed—this is particularly important for key substations that
are deemed essential to the reliability of the overall transmission
and distribution infrastructure or are associated with key generating
assets.47 Stakeholders have also identiﬁed grid vulnerabilities such
as aging transmission breakers, transformers, sagging overhead
lines, and other equipment that are priorities in need of repair.48
According to PREPA, New York Power Authority, and DOE oﬃcials
we spoke to, these vulnerabilities negatively aﬀect reliability under
normal conditions and are likely to result in system-wide failures
during another hurricane season.

DOE Has Provided
Technical
Assistance to
Support Puerto
Rico’s Grid
Recovery Planning,
including Modeling
to Identify Key Grid
Vulnerabilities

DOE has provided a range of technical assistance, including
recommendations, to various stakeholders to support grid recovery
eﬀorts and enhance resilience in Puerto Rico. Speciﬁcally, DOE is
providing support on how to improve grid resilience in Puerto Rico in
the following ways.
Recommendations to inform investments in resilience. In June
2018, DOE issued a report that included recommendations to help
inform investments in Puerto Rico’s energy infrastructure resilience.49
DOE's recommendations included both near-term and potential longterm actions that would require further analysis to inform investment
decisions. For example, DOE recommended that substations should
be hardened using revised ﬂood estimates.
Technical assistance to PREPA to model system operations.
In November 2018, DOE and its National Laboratories completed
the ﬁrst phase of its Multi-Lab Near-Term Grid Modeling Support

47U.S. Department of Energy, Energy Resilience Solutions for the Puerto Rico Grid.

48According to FEMA, these vulnerabilities include equipment that is at or near the

end of its economic lifecycle and PREPA has historically struggled with budgeting and
implementing a capital plan to address these issues.
49U.S. Department of Energy, Energy Resilience Solutions for the Puerto Rico Grid.
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for Puerto Rico, an eﬀort to support the recovery of Puerto Rico’s
electricity grid.50 This included modeling to
• show interdependencies and predict storm impacts on electricity,
fuel, and telecommunications infrastructure;
• provide data on renewable generation and identify potential
locations for new generation;
• identify, evaluate, and rank opportunities for investing in
distribution system improvements; and
• provide recommendations for energy storage and microgrid
deployment.
DOE’s and the National Laboratories’ eﬀorts resulted in a December
2018 report that summarized DOE eﬀorts and identiﬁed potential
operational and capital improvements.51 In addition, in June 2019,
DOE oﬃcials told us that they provided a report to PREPA that
included investment considerations that Puerto Rico
• add 1200 to1600 megawatts of generation in the San Juan area,
• implement a vegetation management program,
• address 18 critical substations damaged by the storms, and
• pursue a workforce development plan necessary for eﬀective grid
operation.
In addition, DOE and lab personnel also provided 2 weeks of training
to PREPA personnel on the results of DOE’s modeling eﬀort. DOE also
told us they are in the early stages of a partnership with the University
of Puerto Rico to develop the technical capacity of PREPA’s workforce.
Additional DOE technical assistance. DOE has also taken steps
to provide technical comments to the Puerto Rico Energy Oﬃce
and the National Association of State Energy Oﬃces in the ongoing
50Argonne National Laboratory, the National Renewable Energy Laboratory, Oak

Ridge National Laboratory, Paciﬁc Northwest National Laboratory, and Sandia
National Laboratories participated in this modeling eﬀort.

51Argonne National Laboratory, et al., Multi-Lab Near-Term Grid Modeling Support for

Puerto Rico: Phase 1 Final Report (Washington, D.C.: December 2018).
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development of Puerto Rico’s Energy Assurance Plan, according to
DOE and local oﬃcials.52 In addition, DOE awarded $850,000 to the
Southern States Energy Board—an interstate compact composed of
governors and state legislators from 16 southern states, Puerto Rico,
and the U.S. Virgin Islands—to help Puerto Rico's government evaluate
the issues and options for future regulation of the Puerto Rico electric
grid. According to a Southern States Energy Board report issued in
November 2018, it is leading a task force to
• build a stakeholder participation network of government, industry,
academia, and the public;
• create potential legislative options for an electric energy grid
system;
• deﬁne the long-term goals and objectives of policies and a
regulatory framework; and
• review risks associated with privatization of PREPA.53
The report discussed the possible privatization of PREPA in light of a
variety of factors, including the utility’s ﬁscal status and the condition
of existing infrastructure.

Challenges
Hindering
Progress on Grid
Recovery include
Uncertainty about
FEMA Funding
Eligibility, Capacity
Constraints,
Uncertainty about
Federal Funding
and a Need for
Coordination

Local and federal government oﬃcials and other stakeholders we
interviewed and documents we reviewed identiﬁed challenges in the
following areas that are hindering progress on grid recovery eﬀorts in
Puerto Rico.
Uncertainty about FEMA funding eligibility. According to local
oﬃcials, FEMA has not provided suﬃcient guidance on how it will
implement new authorities and determine eligible uses of FEMA
funding to guide grid recovery eﬀorts. As discussed earlier, in 2018,
the federal government enacted two new authorities—the Bipartisan
Budget Act of 2018 (BBA) and the Disaster Recovery Reform Act
52According to the National Association of State Energy Oﬃces, the goal of energy

assurance planning is to achieve a robust, secure, and reliable energy infrastructure
that is able to restore services rapidly in the event of a disaster.
53Southern States Energy Board, Blue Ribbon Task Force Report: Strategizing an

Electric Energy Policy and Regulatory Framework in Puerto Rico and Blue Ribbon Task
Force Recommendations (Peachtree Corners, Ga.: November 2018).
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(DRRA) of 2018—that provide greater ﬂexibility to restore facilities
to industry standards and enhance resilience.54 The Bipartisan
Budget Act of 2018 includes authorities applicable to the response to
Hurricanes Irma and Maria in Puerto Rico and the U.S. Virgin Islands
for determining the eligibility of work under PA alternative procedures
to restore facilities and systems that provide critical services, including
electric utility services. Speciﬁcally, FEMA has the authority (under
Section 20601) to provide assistance to
• replace or restore the function of a facility or system to industry
standards without regard to the pre-disaster condition of the
facility or system; and
• replace or restore components of a facility or system not
damaged by the disaster where necessary to fully eﬀectuate the
replacement or restoration of disaster-damaged components to
restore the function of the facility to industry standards.55
In addition, the DRRA calls for the inclusion of measures that increase
resilience. The DRRA amended provisions of the Staﬀord Act to
provide that FEMA is to fund work consistent with the latest published
editions of relevant consensus-based codes, speciﬁcations, and
standards, among other things.56 Speciﬁcally, the DRRA calls for
FEMA to use the latest published editions of relevant consensusbased codes, speciﬁcations, and standards that incorporate the
latest hazard-resistant designs and establish minimum acceptable
criteria for the design, construction, and maintenance of residential
structures and facilities that may be eligible for assistance under the
Staﬀord Act for the purposes of protecting the health, safety, and
general welfare of a facility’s users against disasters and in a manner
that allows the facility to meet the deﬁnition of resilient.57
54Pub. L. No. 115-123 (2018) and Pub. L. No. 115-254 (2018).

55Section 601 of the Additional Supplemental Appropriations for Disaster

Relief Act, 2019 states that FEMA shall implement this provision to include
the costs associated with addressing pre-disaster condition, undamaged
components, codes and standards, and industry standards in the cost of repair
when determining whether repair or replacement is eligible for funding. Pub. L.
No. 116-20 (2019); 44 C.F.R. § 206.226(f).

56Pub. L. No. 115-254, § 1235(b)(1)(A).

57Previously, costs were eligible for reimbursement only for repairs or rebuilding to

existing codes and standards "applicable at the time at which the disaster occurred."
The act requires FEMA, in consultation with the heads of relevant federal departments
and agencies, issue ﬁnal rulemaking to deﬁne resilient by April 2020 and issue interim
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FEMA headquarters issued a policy for implementing section
20601 of the 2018 Bipartisan Budget Act in September 2018.
In early 2019, oﬃcials from FEMA headquarters, COR3, and the
FEMA Puerto Rico Joint Recovery Oﬃce participated in brieﬁngs
on implementing the 2018 Bipartisan Budget Act, in addition to
reviewing PA alternative procedures.58 In its policy, FEMA states that
it will maximize supplemental assistance available through the act to
improve recovery outcomes and will implement its new authority in
a consistent manner.59 According to the policy, FEMA may approve
standards that are widely accepted and used or best practices that
are generally accepted by experts in the industry. FEMA’s policy states
that FEMA may identify and apply relevant industry standards, but
it may be necessary to adjust industry standards to be appropriate
to the needs of the community. In addition, FEMA will evaluate the
reasonableness of projects to ensure funds are used in an appropriate
manner based on the intent to improve the resilience of the critical
services deﬁned in the 2018 Bipartisan Budget Act.
Even after FEMA issued its Bipartisan Budget Act policy in 2018, COR3
and PREPA oﬃcials said there is still uncertainty among local oﬃcials
about how FEMA plans to implement its new authorities. Moreover,
COR3 stated concerns that FEMA will not implement the Bipartisan
Budget Act authority to provide funding to improve and modernize
the grid to make it more resilient to future disasters. In particular,
FEMA has not indicated how it will implement the Bipartisan Budget
Act authority for electricity grid recovery in Puerto Rico and the
agency has not clearly indicated what industry standards or resilience
measures it will deem eligible for funding, according to COR3. Further,
according to COR3, FEMA has not provided clear written information
on whether projects incorporating certain approaches to enhance
guidance pending the issuance of ﬁnal regulations. According to FEMA, it is expected
to issue interim guidance in September 2019.

58According to FEMA, since February 2019, each sector has been working together to

implement BBA as appropriate in accordance with policy. FEMA stated that guidance
on how to implement policy for speciﬁc types of facilities, such as the electricity grid,
is provided by the FEMA staﬀ working in each sector.
59The policy applies to facilities or systems when the facility or system provides

power, water, or other critical services or is an administrative or support building
essential to the provision of the critical service; the facility is part of a FEMA PA
alternative procedures permanent work pilot project; the cost to repair only the
disaster damage at the site equals or exceeds $123,100 (the threshold for a large
project) prior to any insurance reductions and the disaster damage adversely impacts
the function of the facility or system as it relates to the critical service. FEMA, Recovery
Policy (FP-104-009-5 Implementing Section 20601 of the 2018 Bipartisan Budget Act
through the Public Assistance Program) September 14, 2018.
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resilience, such as smart grid technology, will be eligible for funding
under the new authority.60 According to DOE’s June 2018 report,61
DOE, New York Power Authority, PREPA, FOMB, and Congressional
Research Service all recommended that Puerto Rico increase the grid’s
smart capabilities, such as by upgrading control systems to improve
the ability to monitor and provide information on grid conditions. In
particular, smart grid technology is essential for adopting distributed
energy resources and renewable energy projects—key components of
Puerto Rico’s Grid Modernization Plan, according to COR3 oﬃcials.62
According to FEMA oﬃcials, not all of the elements of Puerto Rico’s
Grid Modernization Plan are required to repair the grid and therefore
may not be eligible for FEMA funding; some elements of the plan
focus on increasing the capacity of the system and do not address
storm damage. COR3 oﬃcials said that FEMA’s opinion and guidance
is needed on the treatment of certain projects and how to relate
them to FEMA’s requirements to determine eligibility; this is especially
true for hazard mitigation funding for resilience initiatives and the
technologies needed to support those. According to FEMA oﬃcials,
FEMA will not fund costs associated with technologies that were
not in place prior to the storm, such as smart grid technology,
unless it determines adopting such technologies is a reasonable
way to promote resilience. Oﬃcials also stated they will make these
determinations on a case-by-case basis. According to FEMA, it has
informed both COR3 and PREPA that “industry standards” are those
60The electric power industry—including transmission and distribution

systems—increasingly uses smart grid technologies, which include information and
communications systems to automate actions with the aim of improving the electric
grid’s reliability and eﬃciency as well as facilitating the use of alternative energy
sources. GAO, Electricity Grid Modernization: Progress Being Made on Cybersecurity
Guidelines, but Key Challenges Remain to Be Addressed, GAO-11-117 (Washington, D.C.:
Jan. 12, 2011). The Energy Independence and Security Act of 2007, establishes the
policy of the United States to support modernization of the nation’s electricity grid
through, among other things, deployment of smart technologies and calls for federal
matching funding for smart grid investment costs. Pub. L. No 110-140, 121 Stat. 1492
(2007).
61U.S. Department of Energy, Energy Resilience Solutions for the Puerto Rico Grid.
62We previously reported on the possible beneﬁts of smart grid technologies,

including: improved reliability from fewer and shorter outages; downward pressure
on electricity rates due to the ability to shift peak demand; an improved ability to
transmit power from alternative energy sources such as wind; an improved ability
to detect and respond to potential attacks on the grid; and an improved ability
for consumers to make more informed choices about when to use electricity,
particularly when demand and prices are high. Although utilities across the country
are increasingly deploying smart grid technologies, state utility regulators evaluate
applications for smart grid investments on a case-by-case basis. GAO-11-117.
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standards required to meet the norm in the industry for a functional,
safe and reliable power system, and smart grid technology is not
required for the power systems to function safely and reliably
according to industry norms. According to FEMA’s written policy
for implementing section 20601 of the 2018 Bipartisan Budget Act,
FEMA may also approve best practices that are generally accepted
by experts in the industry. PREPA has not formally requested funding
from FEMA for the addition of this technology, so FEMA has not
formally denied the request, according to FEMA. However, according
to FEMA oﬃcials, it has clearly stated that, based on the information
provided to date, this work likely will not be eligible for FEMA PA
funding.63
It is more diﬃcult for local entities to design and plan grid recovery
projects without clear information on how FEMA plans to apply
aspects of the policy related to industry standards and resilience,
according to COR3 and PREPA oﬃcials. According to these oﬃcials,
FEMA oﬃcials have provided oral feedback during meetings, but
this feedback has also been unclear. According to FEMA oﬃcials,
developing a policy to implement the new authority created
challenges for FEMA in establishing clear guidance and eligibility
criteria but they believe the policy has been clear since early 2019.
FEMA oﬃcials stated in July 2019 that after the BBA policy was
published in September 2018, through subsequent discussions
and trainings provided to FEMA and local entities in Puerto Rico,
FEMA oﬃcials believed they had reached a point of clarity and
understanding with local entities. According to FEMA, industry
standards must be submitted to FEMA for approval and, as of July
2019, the only request for approval of an industry standard for
the grid that FEMA had received was for the U.S. Department of
Agriculture’s Rural Utilities Service standards, which FEMA approved in
May 2019.64
63According to FEMA, the agency is not authorized to apply all aspects of an industry

standard, only those that aﬀect the restoration of an impacted function for facilities
that provide critical services and meet the criteria for BBA applicability. Federal
Emergency Management Agency, Implementing the Bipartisan Budget Act and Public
Assistance Alternative Procedures for Permanent Work (DR-4339), presentation in
February 2019.
64The U.S. Department of Agriculture’s Rural Utilities Service standards govern

the engineering and component speciﬁcation of all voltage ranges of electrical
transmission and distribution networks used by every rural electric utility in North
America that borrows from these standards. DOE previously recommended that these
standards be adopted where feasible and appropriate to standardize equipment and
design in Puerto Rico. U.S. Department of Energy, Energy Resilience Solutions for the
Puerto Rico Grid.
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As of August 2019, FEMA was updating its BBA policy to, among other
things, provide further clarity about the process for identifying and
approving industry standards, according to FEMA oﬃcials.65 However,
FEMA did not provide information on anticipated time frames for
completing this update to its policy and, according to FEMA, the
revised policy will not address how FEMA plans to implement the
DRRA provision with regard to resilience. FEMA also said that the
DRRA would not apply to critical services, including the electricity grid,
in Puerto Rico. In addition, FEMA oﬃcials expressed concerns about
the potential resources required to develop written sector-speciﬁc
information for local entities. FEMA stated that guidance on how to
implement policy for speciﬁc types of facilities, such as the electricity
grid, is provided by the FEMA staﬀ working in each sector, and FEMA
energy sector staﬀ meet regularly with COR3 and PREPA to discuss
speciﬁc concerns or issues with the implementation of the BBA.
Federal internal control standards state that agencies should
externally communicate the necessary quality information to achieve
their objectives.66 The standards also state that management should
design control activities to achieve objectives and respond to risks, by,
for example, clearly documenting internal controls in management
directives, administrative policies, or operating manuals. Without
clarifying how FEMA will implement new authorities for grid recovery
projects—including information on industry standards and deﬁning
resilience—local entities do not have suﬃcient information to
implement the Grid Modernization Plan and determine what type
of projects will be eligible for funding. Moreover, local entities risk
spending resources and federal funding for consultants to develop
and design projects that ultimately may not be eligible for funding. In
addition, given the number and scope of new authorities that FEMA
is implementing in Puerto Rico, clariﬁcation in the form of additional
policy, guidance or new regulations, as appropriate, could provide the
agency with greater assurance that staﬀ implement these authorities
consistently.
Lack of HUD requirements. There are no published requirements for
HUD CDBG-DR funds for mitigation or for enhancing and improving
65On June 6, 2019, the Additional Supplemental Appropriations for Disaster Relief Act

of 2019 was signed into law with a provision directing FEMA to include certain costs
when calculating repair versus replacement costs in its implementation of the BBA
authority. FEMA is updating its policy to incorporate this change. Pub. L. No. 116-20, §
601.
66GAO, Standards for Internal Control in the Federal Government, GAO-14-704G

(Washington, D.C.: Sept. 10, 2014).
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Puerto Rico’s electricity grid, and HUD does not have anticipated time
frames or a plan for publication of these requirements, according
to HUD oﬃcials. Speciﬁcally, HUD has published the grant process
and requirements for $9.7 billion in CDBG-DR funding but has not
done the same for an additional $8.3 billion available for mitigation
or for the portion of the $2 billion in CDBG-DR funding appropriated
for enhancing or improving the electricity grid that will be available
to Puerto Rico. Regarding the CDBG-DR mitigation funding, the
Additional Supplemental Appropriations for Disaster Relief Act, 2019
requires HUD to publish the requirements by September 2019.67
Regarding the additional $2 billion for improving the electricity
grid, HUD oﬃcials told us they were working on developing the
requirements for the grid funding, including consulting with DOE and
FEMA, which are taking the lead with grid recovery.
According to HUD oﬃcials, this is the ﬁrst time HUD has received
supplemental CDBG-DR appropriations speciﬁc to a sector and
purpose and it has had to develop and ﬁnalize the requirements
for other sizable appropriations, including the mitigation funding.
HUD oﬃcials said that they do not have time frames established
for ﬁnishing the development and publication of the grant process
and requirements for the grid funding. The local cost share required
for FEMA projects could come from CDBG-DR funds. As discussed
above, the deadline for agreeing on ﬁxed-cost estimates for these
projects is October 2019. Federal internal control standards state
that agencies should externally communicate the necessary quality
information to achieve their objectives.68 In addition, these standards
call for management to deﬁne objectives clearly, for example by
clearly deﬁning what is to be achieved, who is to achieve it, how it
will be achieved, and the time frames for achievement. Yet, as of
July 2019, 17 months after HUD received electricity-speciﬁc CDBGDR appropriations and 3 months prior to the deadline for ﬁxed cost
estimates for FEMA projects, local entities do not have information on
the grant process and requirements for how Puerto Rico’s portion of
the $2 billion in CDBG-DR funding may be used. Without a timeframe
and a plan for providing such information, grid recovery planning
eﬀorts are more complicated and local entities do not have complete
information on available funding and therefore may spend time

67Pub. L. No. 116-20.
68GAO-14-704G.
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and other resources developing projects that ultimately may not be
approved.69
Assessment of grid damage. FEMA will not fund large permanent
work projects until the agency and recipients agree on the damage
assessment. FEMA and PREPA have reached agreement on some
damage assessments but given the extent of the grid damage,
assessing disaster-related damage has posed a challenge for
developing projects, according to some local and federal oﬃcials
and stakeholders. In particular, assessing the damage for the
entire electricity grid, including every utility pole and transmission
tower, would be cumbersome and slow the pace of grid recovery,
according to PREPA and COR3 oﬃcials. According to COR3, discussions
have been under way about using a sampling methodology to
streamline damage assessments. According to FEMA documents,
the Bipartisan Budget Act reduces, but does not eliminate, FEMA’s
need to diﬀerentiate damage caused by Hurricane Maria from preexisting damage.70 FEMA’s Cost Analysis and Validation teams have
been developing sampling methodologies for damage assessment,
according to FEMA oﬃcials. COR3, PREPA, and FEMA are coordinating
to determine the appropriate methodology for damage assessment,
according to COR3 oﬃcials.
PREPA’s capacity constraints, management, and oversight. Based
on our review of documents and interviews with federal and local
oﬃcials, PREPA’s capacity constraints, including its ﬁnancial condition
and workforce diﬃculties, pose challenges for grid recovery eﬀorts.
Speciﬁcally, COR3 and FEMA oﬃcials said that FEMA and local entities
face challenges working with PREPA on grid recovery eﬀorts because
of its lack of capacity. As discussed above, PREPA is bankrupt, and,
69We previously reported that CDBG-DR appropriations require HUD to customize

grant requirements for each disaster in Federal Register notices—a time-consuming
process that has delayed the disbursement of funds. GAO-19-232. We recommended
that Congress consider legislation establishing permanent statutory authority for a
disaster assistance program administered by HUD or another agency that responds
to unmet needs in a timely manner and direct the applicable agency to issue
implementing regulations. According to HUD oﬃcials, such a permanent authority for
the disaster assistance program administered by HUD would not alleviate the need
for HUD to customize grant requirements for appropriations for speciﬁc purposes
such as the $2 billion in CDBG-DR funding for the electricity grid.
70Federal Emergency Management Agency, Implementing the Bipartisan Budget

Act and Public Assistance Alternative Procedures for Permanent Work, presentation
in March 2019. The presentation describes the need to document the link between
disaster damage and the eligible scope of work and cost by including several
components in the Damage Description and Dimensions and/or Scope of Work, as
applicable.
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as we reported in April 2019, PREPA’s ﬁnancial challenges led to
poor maintenance practices and underinvestment in the electricity
grid.71 For example, prior to Hurricane Maria, PREPA had cancelled
its vegetation management program due to ﬁnancial constraints.72
With limited ﬁnancial resources of its own, PREPA is more reliant on
federal funding for all aspects of grid recovery. Moreover, PREPA
faces staﬃng challenges, including high staﬀ turnover and a shrinking
workforce. As a result of these capacity challenges, federal oﬃcials
and other stakeholders expressed concerns about PREPA’s ability to
eﬀectively plan for and manage federal investments and to operate
and maintain the grid.
Stakeholders also identiﬁed concerns about PREPA management’s
capacity to manage federal investments. Speciﬁcally, some local
government oﬃcials told us that federal funding provided to PREPA
should be accompanied by embedded federal support for compliance
and monitoring of federal funds. Moreover, a former FOMB oﬃcial
proposed the creation of an independent federal coordinator to
oversee grid recovery eﬀorts in Puerto Rico who would also be
involved in any procurement activity involving federal recovery funds.
While local eﬀorts are under way to restructure PREPA and strengthen
the utility’s oversight, the outcome of these eﬀorts is uncertain,
posing risks to federal investments, according to federal oﬃcials and
other stakeholders. According to a Southern States Energy Board
report, the way in which the concession of the transmission system
is established and generation assets are privatized will aﬀect options
for transforming the electricity system.73 According to a FOMB oﬃcial
and local entities involved in the restructuring of PREPA, the selection
of a private entity to operate and maintain the transmission and
distribution system is expected to be complete by the end of 2019,
with the transfer of management responsibilities to a private operator
in 2020. Local oﬃcials said that PREPA will retain ownership of assets
and continue to be the subrecipient of federal funding for grid

71GAO, 2017 Hurricane Season: Federal Support for Electricity Grid Restoration in the U.S.

Virgin Islands and Puerto Rico, GAO-19-296 (Washington, D.C.: Apr. 18, 2019).
72GAO-19-296.

73Southern States Energy Board, Blue Ribbon Task Force Report. Also, according

to some local oﬃcials and stakeholders, while public and nonproﬁt utilities can
be eligible recipients of FEMA PA funding, FEMA will not accept permanent work
proposals for assets designated for privatization. Investor-owned utilities may not be
eligible for certain forms of federal funding because, as for-proﬁt entities, they can
claim federal tax deductions and allocations to oﬀset losses from disasters.
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recovery; however, the future composition and structure of PREPA’s
management and its employees is not clear.
In addition, several documents and stakeholders cited the need for
an independent and robust regulator of the electricity utility to ensure
transparency and eﬀective management and operations. Local eﬀorts
are under way to improve the oversight of PREPA; speciﬁcally, the
Puerto Rico Energy Public Policy Act, passed in April 2019, aims to
strengthen the authorities and functions of the PREB as a regulatory
entity.74 The PREB is currently in the process of developing a staﬀ
structure and compensation system to establish a dedicated career
staﬀ.
Uncertainty about multiple federal funding sources available
and need for coordination. Uncertainty about the multiple federal
funding sources available and coordination among local and federal
entities involved in grid recovery in Puerto Rico pose challenges for
grid recovery, according to local and federal oﬃcials we interviewed.
COR3 and PREPA have developed a Grid Modernization Plan but the
timing and amount of federal funds are uncertain, making it diﬃcult
to prioritize and develop projects, according to COR3 oﬃcials. Multiple
sources of federal funding are available, but each funding source
has diﬀerent eligibility criteria, requirements, and time frames.75
FEMA PA funding is available to repair or replace disaster-damaged
facilities—damage that local entities and FEMA are still assessing. In
addition, as stated above, HUD has not speciﬁed requirements for
the CDBG-DR funding that the federal government appropriated for
enhancing or improving the grid in Puerto Rico. According to FEMA
74According to a former PREB oﬃcial, the agency’s ability to enforce its regulatory

framework has been limited in practice. Speciﬁcally, the agency has faced signiﬁcant
budgetary and staﬃng constraints. According to other PREB oﬃcials, Act 17-2019,
Puerto Rico Energy Public Policy Act (Apr. 11, 2019), increases PREB’s annual budget
from $5 million to $20 million. The act also broadens PREB’s budget autonomy and
strengthens its powers and authorities to establish performance-based incentives and
penalties for entities under its jurisdiction.
75In our July 2015 report on Hurricane Sandy, we found that diﬀerent federal disaster

response programs are initiated at diﬀerent times, making it challenging for state and
local oﬃcials to determine how to use federal funds in a comprehensive manner. We
reported that 12 of 13 states and cities that we surveyed responded that navigating
the multiple funding streams and various regulations was a challenge that aﬀected
their ability to maximize disaster resilience opportunities. GAO, Hurricane Sandy: An
Investment Strategy Could Help the Federal Government Enhance National Resilience
for Future Disasters, GAO-15-515 (Washington, D.C.: July 30, 2015). In addition, we
previously reported that CDBG-DR grantees have faced challenges coordinating the
use of CDBG-DR funds with other disaster recovery programs that are initiated at
diﬀerent times and administered by other agencies. GAO-19-232.
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oﬃcials, the Recovery Support Function Leadership Group (RSFLG)
is developing information for local entities to guide recovery eﬀorts
including an estimate of federal funding available for grid recovery. As
of July 2019, this estimate was not ﬁnalized and had not been shared
with COR3 but, according to FEMA, feedback on concepts, potential
funding gaps, eligibility and scopes of work for each project proposed
for FEMA funding has been shared with COR3 and PREPA at meetings
and in correspondence.
Given the uncertainty and complexity of available federal funding
sources for grid recovery, in addition to the eﬀorts under way
to restructure PREPA’s management and oversight, extensive
coordination across local and federal entities will be needed
to identify the amount of funding and appropriate sources to
support Puerto Rico’s grid recovery eﬀorts and reﬁnement of
the Grid Modernization Plan.76 To date there have been various
coordination mechanisms, but these have not included all relevant
local stakeholders and federal agencies. First, the RSFLG provides
a mechanism for coordinating national policy and strategy across
federal agency leadership, but local entities involved in grid recovery
do not participate in these meetings. In addition, the RSFLG Energy
Subgroup is also comprised of federal agencies and plays a role in
cross-agency collaboration speciﬁc to the energy sector. Moreover,
FEMA’s Puerto Rico Joint Recovery Oﬃce will work with COR3,
applicants, and federal partners to identify available funding
mechanisms and eﬀorts needed to complete proposed work for
Puerto Rico’s recovery plans, according to FEMA oﬃcials. This oﬃce
will also fully embrace partnership and collaboration to help Puerto
Rico evaluate current and anticipated recovery needs and access
all available resources, including those beyond traditional recovery
programs, according to FEMA. To facilitate this assistance, FEMA’s Joint
Recovery Oﬃce, through the Energy Sector, coordinates with local
entities through weekly meetings. However, according to local and
federal oﬃcials, the scope of these meetings is focused on individual
projects and PA funding, and DOE and HUD do not participate.
According to FEMA, DOE and HUD have had limited participation since
these meetings focus on identifying damage and eligibility under
the PA program. DOE is utilized as a technical resource to provide
expertise and guidance where needed as issues arise and HUD is
expected to play a more active role once projects are formulated and
76The Grid Modernization Plan will evolve and is subject to revision pending input

from FEMA, other stakeholders, and the integrated resource planning process,
according to COR3 oﬃcials. According to FEMA, it must analyze the work described in
the plan to determine eligibility for funding.
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the need to identify where HUD funds will be applied becomes more
of the focus, according to FEMA.
According to FEMA, the Energy Sector is the mechanism established
by FEMA to coordinate local and federal entities involved in grid
recovery but, according to FEMA, recent meetings have focused on
individual projects and PA funding and FEMA must analyze the work
in the grid recovery plan based on Public Assistance eligibility. FEMA
guidance outlines broader priorities for the Energy Sector in the
Puerto Rico Joint Recovery Oﬃce.77 These priorities include, among
others, that the Energy Sector will
• develop plans in accordance with Puerto Rico’s ﬁscal plan,
privatization, and any other associated direction from the
Commonwealth of Puerto Rico;
• support the creation of a system with diversiﬁed generation to
enhance resilience;
• review and adjudicate all plans, recommendations, and
assessments to aid in the design of a new, innovative, resilient
power system;
• assist in the rebuilding and modernizing of the power grid using
new technologies to make the system eﬃcient, resilient and
sustainable; and
• incorporate renewable technologies, such as wind and solar along
with energy storage to decrease costs of the distribution system.
Moreover, FEMA’s guidance states that the Joint Recovery Oﬃce’s
Energy Sector is led by a team comprised of representatives from
DOE, FEMA, and PREPA and identiﬁes key partners including entities
such as FOMB that should be involved in determining solutions.
Coordination has been diﬃcult, according to several local and federal
agency oﬃcials and stakeholders we interviewed, in part because a
mechanism is not in place for coordination among the numerous local
and federal entities involved in electricity grid recovery to facilitate
decision-making and information sharing among these entities.
The Energy Sector has not been working in a manner consistent
77FEMA, Puerto Rico Recovery – DR-4336 and DR-4339, Sector-Based Approach

Organizational Guidance, August 2018.
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with the FEMA guidance describing its goals and priorities and the
involvement of key partners. Moreover, according to FEMA’s Guide
to Permanent Work in Puerto Rico, PA funding should be integrated
into a recovery planning process in coordination with the Recovery
Support Functions and local and federal agencies, as appropriate, and
FEMA will coordinate with the appropriate local and federal agencies
in developing scopes of work, formulating projects, and building
resilience. Moreover, under the NDRF, FEMA is to lead coordination
of all disaster recovery activities and as the lead agency FEMA is
responsible for deﬁning other agencies’ roles and responsibilities
through mission assignments, interagency agreements, or other
federal authorities when appropriate. As we have previously reported,
to enhance collaboration and decision-making to achieve outcomes,
collaborating agencies need to agree on roles, responsibilities, and
steps for decision-making, and establish mutually reinforcing or
joint strategies.78 Also, it is important to ensure that the relevant
participants have been included in the collaborative eﬀort; this
can include other federal agencies, state and local entities, and
organizations from the private and nonproﬁt sectors.79 Moreover, as
we have previously reported, federal agencies have used a variety of
mechanisms to implement interagency collaborative eﬀorts, such as
the President appointing a coordinator, agencies co-locating within
one facility, or establishing interagency task forces.80 For example,
after Hurricane Sandy, the federal government established a task
force to ensure government-wide and regional coordination and
guidance, including transparent and inclusive decision processes, as
communities made decisions about long-term rebuilding.
As stated above, FEMA does not have a mechanism in place that
is working to facilitate coordination among the multiple local and
federal entities involved in grid recovery in Puerto Rico. As mentioned
previously, according to FEMA oﬃcials, RSFLG provides a mechanism
for coordinating across federal agency leadership and RSFLG
agencies communicate with PREPA and COR3 separately on grid
recovery issues. According to FEMA oﬃcials, coordinating and sharing
78GAO, Managing for Results: Key Considerations for Implementing Interagency

Collaborative Mechanisms, GAO-12-1022 (Washington, D.C.: Sept. 27, 2012); and ResultsOriented Government: Practices That Can Help Enhance and Sustain Collaboration among
Federal Agencies, GAO-06-15 (Washington, D.C.: Oct. 21, 2005).
79GAO-12-1022.

80GAO-12-1022. These mechanisms can be used to address a range of purposes

including policy development; program implementation; oversight and monitoring;
information sharing and communication; and building organizational capacity, such as
staﬃng and training.
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information between FEMA and local entities has been challenging
and the complexity and magnitude of the Puerto Rico recovery eﬀort
compared to previous disasters is unique. A mechanism that is
working to facilitate coordination among the multiple local and federal
entities could enhance eﬃciency in delivering federal assistance
for grid recovery, optimize eﬀorts to enhance grid resilience, and
maximize eﬀective use of available federal funds. Due to the unique
circumstances surrounding grid recovery in Puerto Rico—including
extensive and unprecedented damage; new authorities FEMA is
implementing; a resource-constrained, government-owned utility
aiming to hire a private operator; and a new utility regulator in the
process of building capacity—federal eﬀorts are needed to enhance
coordination and ensure federal agencies can help local entities
maximize opportunities to enhance grid resilience. Without such
a mechanism, coordination challenges may continue to hinder
progress on grid recovery eﬀorts, leaving the electricity grid at risk for
severe damage in future extreme weather events. In addition, federal
and local entities may need to use limited resources to determine
available funding for projects to implement the Grid Modernization
Plan.
Moreover, DOE’s role in grid recovery in Puerto Rico has not been
clearly deﬁned, according to DOE oﬃcials. There is no agreement
deﬁning roles and responsibilities related to grid recovery for the
agencies participating in RSFLG Energy Subgroup meetings, according
to DOE oﬃcials. As a result, it is unclear to what extent DOE will be
involved in grid recovery planning. According to DOE oﬃcials, local
entities established Grid Modernization Plan working groups to
provide input into grid recovery plans, but these groups rarely met;
and DOE had little input into the development of the most recent
plan. Furthermore, DOE oﬃcials do not participate in weekly meetings
with FEMA and local entities, and DOE oﬃcials were not familiar with
FEMA’s uniﬁed solutions approach.
As we have previously reported, key features of interagency
collaboration include written guidance and agreements. Agencies
that formally document their agreements can strengthen their
commitment to working collaboratively.81 However, FEMA and DOE
have not implemented an interagency agreement that describes
DOE’s role in supporting Puerto Rico’s grid recovery and that
81GAO-12-1022. According to FEMA guidance, given the long-term nature of

infrastructure recovery, an interagency agreement may be needed. Federal
Emergency Management Agency, Recovery Federal Interagency Operational
Plan—Second Edition (August 2016).
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clariﬁes how FEMA will consult with DOE in grid recovery planning,
implementation, and decision-making. According to FEMA oﬃcials,
FEMA meets and coordinates with DOE on grid recovery, and the
RSFLG Energy Subgroup, which DOE participates in, plays a key
role in interagency collaboration speciﬁc to the energy sector.
However, as mentioned previously, DOE’s role has not been clearly
deﬁned, according to DOE oﬃcials. According to FEMA oﬃcials,
recommendations DOE and other agencies made pertaining to the
electricity grid do not aﬀect the amount of funding that FEMA can
provide through its PA program because funding decisions are based
on eligibility criteria established in regulation and policy. However,
FEMA will have to make decisions related to approving industry
standards and determining project funding eligibility for enhancing
resilience, and it may need to leverage DOE expertise regarding grid
recovery approaches, technologies, and industry standards. For
example, Puerto Rico’s Grid Modernization Plan includes certain
design standards for new or rebuilt substations that are highly
susceptible to damage. According to PREPA oﬃcials, designing
substations to these standards may make them more resistant to
corrosion in Puerto Rico’s climate and require less maintenance,
but it is unclear whether FEMA will fund such a rebuild.82 Without
establishing an interagency agreement, DOE’s role will continue to
not be clearly deﬁned and FEMA may not adequately leverage DOE’s
expertise to support grid recovery and maximize opportunities to
enhance grid resilience.

82According to FEMA, these techniques are reviewed under PA guidelines as a

repair with associated mitigation; however, the beneﬁt cost analysis for this type of
mitigation may not result in its approval.
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Conclusions
The federal government will be a major partner in the long-term
rebuilding of Puerto Rico’s electricity grid after the September 2017
hurricanes. The federal government appropriated billions of dollars
to FEMA and HUD programs for recovery and enacted new authorities
to ensure that federal funding contributes to rebuilding a grid that
is resilient and in better shape than it was before the hurricanes.
This eﬀort raises issues regarding the need for consensus on what
rebuilding should be done and who will pay for it.
FEMA and HUD have taken some steps to provide information about
funding sources that are available for recovery projects, but local
entities remain uncertain; this contributed to no long-term grid
recovery projects being approved in the 2 years after the hurricanes.
Local entities are reﬁning plans and, without clear information from
FEMA and HUD on what will be eligible for funding, these entities risk
expending resources on consultants to develop projects that may not
be eligible for funding. Without information from FEMA clarifying how
the agency will implement authorities related to industry standards
and deﬁning resilience and from HUD outlining the grant process
and requirements for CDBG-DR funding available for electricity
improvements, local entities will continue to be uncertain about what
is eligible for funding. This uncertainty will limit these entities’ ability
to develop and implement comprehensive grid recovery plans and
leave citizens at risk if another hurricane strikes the island.
Due to the unique circumstances surrounding grid recovery in
Puerto Rico—including extensive and unprecedented damage;
new authorities FEMA is implementing; a resource-constrained,
government-owned utility aiming to hire a private operator; and
a new utility regulator in the process of building capacity—federal
eﬀorts are needed to enhance coordination and ensure federal
agencies can help local entities maximize opportunities to enhance
grid resilience. Although FEMA is the focal point for coordination,
FEMA does not have a mechanism in place that is working to facilitate
communication and coordination among local and federal entities
to support Puerto Rico’s grid recovery planning eﬀorts. Such a
mechanism, or improvements to existing mechanisms, could enhance
eﬃciency in delivering federal assistance for grid recovery, optimize
eﬀorts to enhance grid resilience, and maximize eﬀective use of
available federal funds. Similarly, though FEMA will make highly
technical decisions regarding appropriate standards and measures to
enhance resilience as it examines project proposals, DOE’s role in the

Page 50

GAO-20-141

Recommendations

Introduction

Background

Major
Conclusions
Findings

Agency
Comments

Congressional
Addressees

Appendixes

Related
Contacts
Products

recovery process has not been clearly deﬁned. Without establishing
an interagency agreement, as called for in FEMA guidance, FEMA may
not adequately leverage DOE’s expertise to support grid recovery and
maximize opportunities to enhance grid resilience.
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Agency Comments and Our Evaluation
We provided a draft of this report to the Department of Defense,
the Department of Homeland Security (DHS), DOE, HUD, and the
Commonwealth of Puerto Rico (Puerto Rico) for review and comment.
We received written comments from DHS, HUD, and Puerto Rico.
These comments are reprinted in appendixes I through III and
summarized below. DOE and FEMA provided technical comments
which we incorporated as appropriate.
In its written comments, reproduced in appendix I, DHS concurred
with the three recommendations directed at FEMA. Speciﬁcally:
• The department concurred with our ﬁrst recommendation that
FEMA develop and provide clear written information that clariﬁes
how it will implement new authorities for the electricity grid in
Puerto Rico. The department stated that FEMA plans to update
existing guidance to provide clariﬁcation and additional guidance
for implementing authorities under the BBA. However, DHS stated
that FEMA will not deﬁne resilience as part of these updates. In
addition, the guidance that FEMA plans to update is not speciﬁc to
the electricity grid. The DRRA requires FEMA to deﬁne resilient, but
DHS stated that the DRRA provision will not aﬀect the assistance
provided for the power grid and that guidance on the deﬁnition
of resilience will not provide additional assistance or clarity to
COR3 and PREPA with regard to electricity grid recovery. FEMA has
not provided a clear explanation as to why the DRRA provision,
which does not conﬂict with the BBA authority, should not be
implemented with regard to critical services in Puerto Rico. We
continue to believe that the action we recommended is needed
and FEMA should provide clarity on the eligibility of measures
that could enhance the resilience of the electricity grid in Puerto
Rico. As discussed in the report, without clarifying how FEMA
will implement new authorities for grid recovery projects, local
entities do not have suﬃcient information to implement the Grid
Modernization Plan and determine what type of projects will be
eligible for funding. We will monitor FEMA's eﬀorts as part of our
regular recommendation follow-up and additional work examining
federal support to improve grid resilience in Puerto Rico.
• The department concurred with our third recommendation
that FEMA establish a mechanism for coordination among the
multiple local and federal entities involved in grid recovery that
facilitates decision-making and information sharing among local
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and federal agencies. DHS described FEMA’s coordination eﬀorts
in Puerto Rico including the role of the Joint Recovery Oﬃce (JRO)
Energy Sector. In response to the recommendation, DHS stated
that FEMA will chronicle the purpose and function of the JRO
Energy Sector and its Uniﬁed Solutions Group in writing to COR3,
PREPA, DOE and other stakeholders, to ensure the best use of
expertise as eligibility decisions are made. In response to the
draft report, FEMA also provided technical comments describing
various coordination mechanisms and additional documentation
describing the sector-based organization in the JRO Energy Sector.
We incorporated this information into our report and, as such,
we have revised the third recommendation to state that FEMA
should establish a mechanism, or take steps to improve existing
mechanisms, for coordination among the multiple local and
federal entities involved in grid recovery. We also note that the
guidance FEMA provided in response to our draft report describes
priorities for the JRO Energy Sector that go beyond the scope of
the current JRO Energy Sector’s focus on individual projects and
Public Assistance funding. For example, the priorities include
assisting in the rebuilding and modernizing of the power grid
using new technologies to make the system eﬃcient, resilient, and
sustainable.
• The department concurred with our fourth recommendation that
FEMA, in coordination with DOE, should establish an interagency
agreement to deﬁne roles and responsibilities to clarify how FEMA
will consult with DOE in grid recovery planning, implementation,
and decision-making. The department stated that DOE and FEMA
are in the process of preparing an interagency agreement to
clarify how FEMA will leverage DOE expertise in grid recovery
planning, implementation, and decision-making going forward.
In its written comments, reproduced in Appendix II, HUD stated its
appreciation for our recommendation that HUD establish time frames
and a plan for publication of the grant process and requirements
for CDBG-DR funding available for improvements to Puerto Rico’s
electricity grid. In response to the recommendation, the department
stated that the Oﬃce of Community Planning and Development has
prioritized hazard mitigation and electrical grid funding and that it has
been working closely with its federal partners at DOE, FEMA, and the
Oﬃce of Management and Budget on the requirements for CDBGDR electrical grid funding. The department did not speciﬁcally state
whether it would establish time frames and a plan for publication of
the grant process and requirements for CDBG-DR funding available
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for improvements to Puerto Rico’s electricity grid. We continue
to believe that the action we recommended is needed and, as
discussed in the report, without information from HUD outlining the
grant process and requirements for CDBG-DR funding available for
electricity improvements, local entities will continue to be uncertain
about what is eligible for funding. We will monitor HUD's eﬀorts as
part of our regular recommendation follow-up and additional work
examining federal support to improve grid resilience in Puerto Rico.
In its written comments, reproduced in Appendix III, Puerto Rico
agreed with our recommendations to FEMA and HUD, and stated
that grid recovery and enhancement are critical components of every
economic and humanitarian initiative in Puerto Rico. In addition,
Puerto Rico stated that to develop recovery plans with local and
federal partners, they need FEMA and HUD to make available the
guidelines and framework in which to develop these plans. In
addition, Puerto Rico stated that it encourages FEMA to implement
a meaningful interagency coordination process consistent with the
National Disaster Recovery Framework that is inclusive of PREPA,
COR3, HUD, DOE, the U.S. Army Corps of Engineers and other
stakeholders.
-----------------We are sending copies of this report to the appropriate congressional
committees, the Secretary of Homeland Security, the Secretary
of Housing and Urban Development, the Secretary of Energy, the
Secretary of Defense, and other interested parties. In addition,
this report is available at no charge on the GAO website at http://
www.gao.gov.
If you or your staﬀ have any questions about this report, please
contact me at (202) 512-3841 or ruscof@gao.gov. Contact points
for our Oﬃces of Congressional Relations and Public Aﬀairs may
be found on the last page of this report. GAO staﬀ who made key
contributions to this report are listed in appendix IV.

Frank Rusco
Director, Natural Resources and Environment
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Congressional Addressees
The Honorable Michael Enzi
Chairman
Committee on the Budget
United States Senate
The Honorable Ron Johnson
Chairman
The Honorable Gary C. Peters
Ranking Member
Committee on Homeland Security and Governmental Aﬀairs
United States Senate
The Honorable Marco Rubio
Chairman
Committee on Small Business and Entrepreneurship
United States Senate
The Honorable Rand Paul, M.D.
Chairman
Subcommittee on Federal Spending Oversight and Emergency
Management
Committee on Homeland Security and Governmental Aﬀairs
United States Senate
The Honorable Maxine Waters
Chairwoman
Committee on Financial Services
House of Representatives
The Honorable Bennie Thompson
Chairman
Committee on Homeland Security
House of Representatives
The Honorable Elijah Cummings
Chairman
The Honorable Jim Jordan
Ranking Member
Committee on Oversight and Reform
House of Representatives
The Honorable Nydia Velázquez
Chairwoman
Committee on Small Business
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House of Representatives
The Honorable Peter DeFazio
Chairman
The Honorable Samuel “Sam” Graves
Ranking Member
Committee on Transportation and Infrastructure
House of Representatives
The Honorable Al Green
Chairman
Subcommittee on Oversight and Investigations
Committee on Financial Services
House of Representatives
The Honorable Sean Duﬀy
Ranking Member
Subcommittee on Housing, Community Development and Insurance
Committee on Financial Services
House of Representatives
The Honorable Emanuel Cleaver, II
House of Representatives
The Honorable Michael McCaul
House of Representatives
The Honorable Gary Palmer
House of Representatives
The Honorable Ann Wagner
House of Representatives
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Appendix I: Comments from the Department of Homeland
Security
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Appendix II: Comments from the Department of Housing and
Urban Development

Page 62

GAO-20-141

Recommendations

Introduction

Background

Major
Conclusions
Findings

Page 63

Agency
Comments

Congressional
Related
Appendixes
Contacts
Addressees
Products

GAO-20-141

Recommendations

Introduction

Background

Major
Conclusions
Findings

Agency
Comments

Congressional
Related
Appendixes
Contacts
Addressees
Products

Appendix III: Comments from the Commonwealth of Puerto Rico
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Appendix IV: GAO Contact and Sta Acknowledgments
GAO Contact

Sta
Acknowledgments

Frank Rusco, (202) 512-3841 or ruscof@gao.gov

In addition to the contact named above, Quindi Franco (Assistant
Director), Janice Ceperich (Analyst-in-Charge), Antoinette Capaccio,
Cindy Gilbert, Marya Link, Joseph Maher, Shylene Mata, Bolko
Skorupski, Sheryl Stein, and Jarrod West made key contributions to
this report.

Page 69

GAO-20-141

Recommendations

Introduction

Background

Major
Conclusions
Findings

Agency
Comments

Congressional
Addressees

Appendixes

Related
Contacts
Products

Related GAO Products
Hurricane Sandy: An Investment Strategy Could Help the Federal
Government Enhance National Resilience for Future Disasters.
GAO-15-515. Washington, D.C.: July 30, 2015.
Disaster Response: FEMA Has Made Progress Implementing Key Programs,
but Opportunities for Improvement Exist. GAO-16-87. Washington, D.C.:
February 5, 2016.
Disaster Recovery: FEMA Needs to Assess Its Eﬀectiveness in Implementing
the National Disaster Recovery Framework. GAO-16-476. Washington,
D.C.: May 26, 2016.
Federal Disaster Assistance: Federal Departments and Agencies
Obligated at Least $277.6 Billion during Fiscal Years 2005 through 2014.
GAO-16-797. Washington, D.C.: September 22, 2016.
Climate Change: Information on Potential Economic Eﬀects Could
Help Guide Federal Eﬀorts to Reduce Fiscal Exposure. GAO-17-720.
Washington, D.C.: September 28, 2017.
Disaster Assistance: Opportunities to Enhance Implementation of the
Redesigned Public Assistance Grant Program. GAO-18-30. Washington,
D.C.: November 8, 2017.
Disaster Recovery: Additional Actions Would Improve Data Quality and
Timeliness of FEMA’s Public Assistance Appeals Processing. GAO-18-143.
Washington, D.C.: December 15, 2017.
2017 Disaster Contracting: Observations on Federal Contracting for
Response and Recovery Eﬀorts. GAO-18-335. Washington, D.C.: February
28, 2018.
Federal Disaster Assistance: Individual Assistance Requests Often Granted
but FEMA Could Better Document Factors Considered. GAO-18-366.
Washington, D.C.: May 31, 2018.
2017 Hurricanes and Wildﬁres: Initial Observations on the Federal
Response and Key Recovery Challenges. GAO-18-472. Washington, D.C.:
September 4, 2018.

Page 70

GAO-20-141

Recommendations

Introduction

Background

Major
Conclusions
Findings

Agency
Comments

Congressional
Addressees

Appendixes

Related
Contacts
Products

Homeland Security Grant Program: Additional Actions Could Further
Enhance FEMA’s Risk-Based Grant Assessment Model. GAO-18-354.
Washington, D.C.: September 6, 2018.
Continuity of Operations: Actions Needed to Strengthen FEMA’s Oversight
and Coordination of Executive Branch Readiness. GAO-19-18SU.
Washington, D.C.: November 26, 2018.
2017 Disaster Contracting: Action Needed to Better Ensure More Eﬀective
Use and Management of Advance Contracts. GAO-19-93. Washington,
D.C.: December 6, 2018.
U.S. Virgin Islands Recovery: Status of FEMA Public Assistance Funding and
Implementation. GAO-19-253. Washington, D.C.: February 25, 2019.
Puerto Rico Hurricanes: Status of FEMA Funding, Oversight, and Recovery
Challenges. GAO-19-256. Washington, D.C.: March 14, 2019.
Huracanes de Puerto Rico: Estado de Financiamiento de FEMA, Supervisión
y Desafíos de Recuperación. GAO-19-331. Washington, D.C.: March 14,
2019.
Disaster Recovery: Better Monitoring of Block Grant Funds Is Needed.
GAO-19-232. Washington, D.C.: March 25, 2019.
2017 Hurricane Season: Federal Support for Electricity Grid Restoration in
the U.S. Virgin Islands and Puerto Rico. GAO-19-296. Washington, D.C.:
April 18, 2019.
Disaster Contracting: Actions Needed to Improve the Use of Post-Disaster
Contracts to Support Response and Recovery. GAO-19-281. Washington,
D.C.: April 24, 2019.
Disaster Assistance: FEMA Action Needed to Better Support Individuals
Who Are Older or Have Disabilities. GAO-19-318. Washington, D.C.: May
14, 2019.

Page 71

GAO-20-141

Recommendations

Introduction

Background

Major
Conclusions
Findings

Agency
Comments

Congressional
Addressees

Appendixes

Related
Contacts
Products

Contacts
Report Director(s)

Frank Rusco
Director, Natural Resources and Environment, (202) 512-3841,
ruscof@gao.gov

Congressional Relations

Orice Williams Brown, Managing Director, williamso@gao.gov, (202) 512-4400

Public Aairs

Chuck Young, Managing Director, youngc1@gao.gov, (202) 512-4800

Strategic Planning and External Liaison

James-Christian Blockwood, Managing Director, spel@gao.gov, (202)
512-4707

Obtaining Copies of GAO Reports and Testimony

The fastest and easiest way to obtain copies of GAO documents at no cost
is through our website. Each weekday afternoon, GAO posts on its website
newly released reports, testimony, and correspondence. You can also
subscribe to GAO’s email updates to receive notiﬁcation of newly posted
products.
Order by Phone
The price of each GAO publication reﬂects GAO’s cost of production and
distribution. Pricing and ordering information is posted on our website.

To Report Fraud, Waste, and Abuse in Federal Programs

Website: http://www.gao.gov/fraudnet/fraudnet.htm
Automated answering system: (800) 424-5454 or (202) 512-7470

Connect with GAO

Connect with GAO on Facebook, Flickr, LinkedIn, Twitter, and YouTube.
Subscribe to our RSS Feeds or E-mail updates. Listen to our Podcasts. Visit
GAO on our website and read the Watchblog.

(102609)

Page 72

GAO-20-141

