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“
Mandate & Purpose

This report re ects the vie s of the independent volunteer Revie  Panel 
that was appointed by the Minister of Natural Resources, Government of 
Newfoundland and Labrador under Terms of Reference that included the 
following mandate:

The mandate of the Panel is to conduct a public review and advise 
the Minister of Natural Resources on the socio-economic and 
environmental implications of the hydraulic fracturing process with 
respect to the possible exploration and development of the petroleum 
resources of Western Newfoundland.

The report constitutes the results of the Panel’s review and provides 
advice, with supporting evidence, to the Minister. In addition, the Panel 
hopes that this report will have more general value as a foundation for 
public education about hydraulic fracturing within the context of Western 
Newfoundland. 

Terminology

In the oil and gas industry, the term “hydraulic fracturing“ refers exclusively 
to the activities of well stimulation and does not include exploration, drilling, 
production, and other activities. The Panel uses the terms “hydraulic 
fracturing operations” and “unconventional oil and gas development” to 
describe the all-inclusive industrial process that includes:

• exploration activities, such as seismic and magnetic surveys, and the 
drilling of exploratory wells;

• development of infrastructure, including access roads, pipeline rights-
of-way, and drill pads;

• construction of transportation and storage facilities, such as pipelines 
and storage tanks at ports; 

• drilling and construction of production wells;
• well completion and stimulation using hydraulic fracturing technology, 

including the supply of make-up water and disposal of wastewater 
following stimulation;

• production activities, including disposal of water that is produced with 
the oil and gas;
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• re-stimulation of wells; 
• well decommissioning and abandonment; and 
• site restoration.

Primary Task for the Panel

The primary task for the Panel, as outlined in the Terms of Reference, was 
to make a recommendation on “whether or not hydraulic fracturing should 
be undertaken in Western Newfoundland.” Based on the scope of activity 
outlined in the Terms of Reference, the Panel interpreted this use of the 
term “hydraulic fracturing” to mean the all-inclusive industrial process 
described above. 

To fully appreciate the Panel’s report, it is important to understand the 
situation in Newfoundland and Labrador as it pertained to approvals of 
applications for hydraulic fracturing at the time the Panel was constituted. 

peci call , as noted in the Panel s Terms of Reference  

 In November 2013, the Minister of Natural Resources announced 
that no applications for onshore and onshore-to-offshore petroleum 
exploration using hydraulic fracturing would be accepted until 
government could undertake a balanced review of regulations, 
rules and guidelines in other jurisdictions; complete the technical 
work necessary to fully assess the geological impact in Western 
Newfoundland; and following this process, undertake public 
consultations to ensure that residents can comment and are fully 
informed before any decisions relating to hydraulic fracturing are 
made.

Although formal moratoria have been legislated in Nova Scotia and New 
Brunswick, the “pause” in accepting applications involving hydraulic 
fracturing in Western Newfoundland is not a formal moratorium, despite 
sometimes being described as such by members of the public. Rather, 
the “pause” was an operational decision of the province’s Department of 
Natural Resources.

“
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Review Process

As a basis for making a recommendation to the Minister, the Panel 
considered a substantial body of information gathered during the review 
process, including:

• all documents provided to the Panel by Government upon the 
appointment of the Panel; 

• all documents provided to the Panel by Government at the request of 
the Panel;

• all documents sourced by individual members of the Panel;
 e pert reports on speci c topics that ere either commissioned  the 

Panel or prepared by individual members of the Panel; and
• over 600 documents that were received following a request by the 

Panel for submissions from the general public and stakeholder groups, 
including documents that were received following individual and group 
meetings, public consultation sessions, and several visits to Western 
Newfoundland by the Panel during the course of its work.

While the questions posed in the Terms of Reference provided a useful starting 
point for the review process, the Panel was not limited by these questions. The 
information-gathering phase of the review sharpened the Panel’s focus on the 
more signi cant issues  onse uentl , the Panel s or  focused on the issues of 
most importance to the health and well-being of the people of, and environment 
within, Western Newfoundland. The analysis and recommendations 
presented in this report re ect the Panel s careful consideration of the 
information gathered throughout the entire review process. 

To illustrate the scale of an unconventional oil and gas development 
pro ect and to help understand the potential ene ts and costs, the Panel 
developed a full-scale scenario for a development project in Western 
Newfoundland. Since the Green Point shale resource is the focus of current 
commercial interest, the Panel selected that resource as the basis for more 
detailed consideration. The illustrative scenario is based on the following: 

• information provided by the Department of Natural Resources at the 
request of the Panel; 

• knowledge in the public domain regarding exploration license (EL) 1070 
held by Shoal Point Energy, a company with an interest in using hydraulic 
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fracturing to develop the Green Point shale resource; 
• information submitted to the Panel by Shoal Point Energy; 
• publicly available information about oil production from the Bakken 

formation in North Dakota, Montana, and Saskatchewan; and
• information from the Newfoundland and Labrador Community Accounts. 

It is important to emphasize that the scenario developed by the Panel is not 
Shoal Point Energy’s development plan. Rather, the scenario should only 
be considered to be illustrative of the general nature and scale of full-scale 
development of the Green Point shale from onshore to offshore ells in 
the Port au Port Bay area. As such, the scenario provided a context in which 
the Panel could consider some of the socio-economic and technical issues 
related to unconventional oil and gas development in Western Newfoundland. 

dditionall , e perts that the Panel felt ould e a le to offer valua le 
perspectives and insights on the report were asked to independently 
revie  a draft of the nal report  The nal report represents general 
agreement among all Panel members with respect to the background 
information presented in the report and its recommendations. 

An Illustrative Scenario for a Development Project

The illustrative scenario developed by the Panel is a development project 
comprising 480 production wells that would be drilled from 30-40 onshore 
well pads geographically distributed near the coast around Port au Port Bay. 
These wells would drain approximately 282 km2 of the Green Point shale 
resource with an estimated recovery of approximately 150 million barrels of 
oil and 75 billion standard cubic feet of gas. Each well would have a wellhead 
located onshore and a 2,000 m long horizontal well section that extends 
out under Port au Port Bay. The depth of the prospective Green Point shale 
resource is understood to be 1,000-3,000 m. 

It is anticipated that it would take six years to drill, complete, and stimulate 
480 wells. During these activities, each well pad would correspond to a 
cleared area of approximately 0.03 km2 (i.e., 6-7 acres). Once all wells at a 
pad are put into production, the footprint of the pad could be reduced to an 
area of approximately 0.015 km2 (i.e., 3-4 acres). Since the well pads would 
be connected by water, oil, and gas pipelines, rights-of-way with typical 
widths of 10-15 m would be constructed. The average initial production 
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per well would be 400 barrels of oil per day, with subsequent decline rates 
consistent with published horizontal well data from the Bakken formation. 
Each well would produce for 20 years. 

There would also be a need to construct and operate central processing 
facilities, main gathering lines, central storage and loading facilities, and a 
marine terminal  In addition, eld gathering lines and processing facilities 
at each pad would need to be constructed and connected to the wells. 

gain, for the purpose of this illustration, o ac  and produced ater 
transportation would utilize tanker trucks, while movement of oil would be 
via pipeline to a marine terminal for export to world markets. 

In this illustrative scenario, the associated natural gas would be used to 
generate electricity, which would be necessary to run the production 
operations. Consequently, the project includes the construction and 
operation of a gas to electricit  generating facilit , gas o  lines, and an 
electricity distribution system. Any electricity produced in excess of the 
needs of the project would be placed into the regional grid. 

T o options for handling o ac  and produced ater ere considered  
The rst involves the construction and operation of eight deep 
disposal wells for wastewater reinjection, and the second involves the 
transportation and off site treatment of the aste ater  inall , the pro ect 
incorporates the costs of well decommissioning and abandonment.

The Panel carried out e tensive economic and scal anal ses of the pro ect  
From an economic perspective, the analysis showed that the project is not 
viable at mid-2016 oil prices (i.e., approximately $49 US per barrel on May 

,  The economic and scal anal ses also indicated that the pro ect 
is not attractive below an oil price of $85 US per barrel. 

In addition to considering the economic feasibility from the perspective 
of the proponent and investors in the project, the Panel also felt that it 
was important to consider the annual contribution of the project to the 
provincial econom  The Panel assessed the potential impact on the scal 
position of the province and on employment, particularly in the Stephenville 
– Port au Port area. 

Provincial government revenues are in the order of $6.8 billion annually. 
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The annual scal impact of the illustrative pro ect is estimated to e 
$136 million, which corresponds to 1.2-2.0% of revenues. While not an 
insigni cant source of revenue, the annual contri ution ould e far less 
than the revenues normall  attri uted to offshore oil and gas activities, 
including royalties. The revenues would be more in line with revenues 
from lotteries, vehicle and driver licence fees, tobacco tax, and insurance 
company tax. In other words, the annual provincial revenues from the 
illustrative project, while perhaps very important to Western Newfoundland 
under certain revenue-sharing models, is not considered to be a “game 
changer  ith respect to the scal position of e foundland and La rador  

From an employment perspective, the analysis of the project shows that 
approximately 2,500 person-years of employment, or slightly more than 
400 full-time equivalent jobs annually, could be created in the Stephenville – 
Port au Port area during the six-year period when construction of the wells 
and associated infrastructure, including the construction and upgrading 
of roads, would be carried out. When the construction is completed and 
the wells are in production, the number of jobs in the Stephenville – Port 
au Port local area could be in the order of 30-40 full-time jobs annually. 
This employment estimate does not include potential employment from 
operation of the electricity generation and distribution system nor from 
the operation of the marine terminal. The scale of both of these activities, 
and hence the level of employment, depends on a number of factors, 
including plans for the utilization of the associated gas and the possibility 
of on-island treatment of wastewater. Additionally, from an employment 
impact perspective, it will be important to understand the extent of impact, 
if any, on existing employment (e.g., from tourism) from the unconventional 
oil and gas development in Western Newfoundland. As well, for the 
individuals ho ene t from emplo ment opportunities, the ene ts could 
e tend e ond nancial to include satisfaction from eing engaged in 
stimulating and interesting work, and increased self-esteem resulting from 
employment. 

nother signi cant issue highlighted  the illustrative pro ect is the 
amount of truc  traffic on the roads around Port au Port a  during 
construction and production. Like most rural coastal communities in 
Newfoundland, the communities around Port au Port Bay are comprised 
of homes built along a single road that runs through the communities. If 
the primary mode of transportation is truck, the number of truckloads of 
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equipment, water, proppant, and chemicals is estimated to be in the order 
of 3,320 per well during construction and production. In the absence of 
signi cant ne  road infrastructure or alternative methods for transporting 
large volumes of uids and materials around the coastal regions of Port au 
Port Bay, the impacts on the daily lives of people living around Port au Port 

a  ould li el  e ver  signi cant and unaccepta le to them

What the Panel Heard & Learned

Based on the Panel’s review of previous studies about the impacts of 
unconventional oil and gas development, reports prepared by experts 
consulted by the Panel, and public submissions to the Panel, a number of 
issues ere identi ed as eing of particular signi cance to the Panel s or  
These include issues related to environmental, public health, and socio-
economic risks associated with development. 

The primary environmental issues include:

• potential negative impacts on climate change over time from natural 
gas leakage resulting from the loss of well integrity due to poor quality 
cement seals on wells;

• possible stress on the capacity of local water supplies if these sources 
are to supply the water required for the completion of wells;

• a poor understanding of the local geology and the potential risks 
associated with the contamination of local drinking water supplies as a 
result of natural gas and saline water migration via complex underground 
pathways; 

• possible contamination of surface water and groundwater sources from 
surface spills during transportation and from handling o ac  and 
produced water, chemicals, and petroleum products; 

• potential land disturbance and impacts on groundwater and surface 
ater o  as a result of the construction of roads, ell pads, pipelines, 

and other infrastructure required for unconventional oil and gas 
development; and

• possible earthquakes that may be induced during hydraulic fracturing 
operations.

The primary public health issues, many of which follow from the 
environmental issues, include:
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• potential exposure to airborne toxicants arising from spills of fracturing 
uids, aste ater, and petroleum products  lea s from ells  and 

emissions from large numbers of diesel trucks and equipment used 
during the development of wells;

• possible degradation in drinking water quality due to surface spills and 
migration of gas and chemicals; 

 potential e posure to aste ater or other ha ardous uids as a result of 
accidents; and

• increased anxiety about potential health risks from the immediate and 
cumulative effects of industrial development, including effects from an 
increase in truc  traffic, an increase in the li elihood of accidents, and an 
increase in noise. 

The primary socio-economic issues include:

• possible increased stress on the healthcare and social services systems 
as a result of oomto n effects

• potential negative impacts on other economic sectors, such as the 
sher , tourism, and agriculture

 possi le negative effects on recreational uses of land and ater
 inade uate re and emergenc  services in the region

• potential major changes to the way of life in the vicinity of development 
as a result of the intensity of industrial activity, particularly during well 
construction;

 potential negative effects on alipu Mi ma  culture in the vicinit  of 
development due to impact on the environment; and

 lac  of con dence that Government can provide effective regulator  
oversight of unconventional oil and gas development.

When considering these general issues or attempting to quantify the 
associated risks, it is important to take local context into account. 
This includes considering factors such as geology; geography; existing 
infrastructure; and existing emergency response, healthcare, and social 
services capacity. To date, there has not been a formal assessment 
of risk for prospective unconventional oil and gas development in 
Western Newfoundland. For many of the issues listed above, the limited 
understanding of the Green Point shale geolog  ill ma e it difficult to 
quantify the associated risks. 
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The Primary Recommendation

Returning to the primary task of making a recommendation on “whether or 
not hydraulic fracturing should be undertaken in Western Newfoundland”, 
the Panel does not believe that a simple yes or no recommendation 
would be appropriate or responsible, especially given the unknown and 
unresolved issues related to unconventional oil and gas development in 
the context of Western Newfoundland. The Panel, however, unanimously 
recommends that a num er of gaps and de ciencies must e addressed 
before the necessary conditions could exist that would allow for hydraulic 
fracturing, as an all-inclusive industrial process, to proceed reasonably and 
responsibly in Western Newfoundland. 

Supplementary recommendations are proposed to address these 
gaps and de ciencies  The Panel elieves that these supplementar  
recommendations represent a staged, cautious, and evidence-based 
approach that should facilitate a better understanding of the opportunities 
and challenges that unconventional oil and gas development in Western 
Newfoundland presents. Furthermore, implementation of these 
recommendations should allow for a better-informed decision with respect 
to whether hydraulic fracturing operations should be permitted in the future. 

The Panel believes that, at this point, the “pause” in accepting applications 
involving hydraulic fracturing in Western Newfoundland should remain in 
effect hile some of the supplementar  recommendations are implemented

The Rationale 

The issues identi ed  the Panel encompass provincial and regional polic  
and planning shortcomings related to energy and climate change policies, 
regional economic development plans, social wellbeing, health status and 
protection, environmental protection, and the regulatory environment. 
In addition, there are information gaps of oth a scienti c and technical 
nature. For unconventional oil and gas development to proceed in Western 
Newfoundland, there must be an understanding by the public of the scale of 
such development and what it means to individuals and families, the region, 
and the province. Furthermore, there must be a clear understanding of the 
corresponding ene ts and ris s  There also needs to e pu lic con dence 
in the actions taken to address these issues. 
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Unlike other jurisdictions where unconventional oil and gas development has 
taken place, the geology of the Green Point formation is complicated and 
does not offer the ell de ned la er ca e structure that is often portra ed 
for other developments. The complicated geology of the Green Point shale, 
coupled with a limited understanding about the geology, underlies public 
concerns about health risks and damage to the environment that could 
result from the migration of chemicals and hydrocarbons through geological 
structures that are not well understood. This also gives rise to uncertainty 
with respect to the technical and commercial viability of development.

While the Green Point shale may be an economically viable source of oil and 
gas, it is not an energy resource that is important to meeting the current or 
anticipated energy needs of Newfoundland and Labrador. In this respect, 
the situation is different from that hich e ists in other urisdictions, such 
as Nova Scotia and New Brunswick, where shale gas is a potential domestic 
source of fuel for gas red po er generation facilities and home use  

Oil from the Green Point shale, however, represents an export commodity 
that could, at sufficientl  high prices, return modest revenues to the 
province, relative to revenues from other oil exports. Through an 
appropriate revenue sharing model, some of these revenues could be 
available for investment within the region where development takes 
place. Although development of the Green Point shale resource would not 
li el  transform the province scall , it could have potential to generate 
local emplo ment and economic ene ts over a ear period  Given 
the potential economic and employment impact, a project of the scale 
illustrated by the Panel’s scenario could be a regional economic development 
opportunit  of signi cance to the people of estern e foundland, and, in 
particular, to the people of the Stephenville – Port au Port area. 

A Way Forward

The Panel believes that there is a way forward that would allow for better-
informed consideration of whether hydraulic fracturing operations should 

e permitted in estern e foundland  The rst step is to consider 
unconventional oil and gas development in the context of up-to-date and 
forward-looking provincial policies and regional plans in which there is 
pu lic con dence  
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Next steps must also include a comprehensive evaluation of the risks and 
ene ts of development  In addition, asic geoscience research, including 

e periments and eld testing, is re uired to understand the Green Point 
shale resource and the technical risks of full-scale development of that 
resource  n effective regulator  s stem and appropriate ris  management 
approaches would help ensure that unconventional oil and gas 
development in Western Newfoundland, should it proceed, will be carried 
out in a manner that supports public health, protects the environment, 
and maintains the pu lic con dence of the people most affected  a 
development. The way forward is predicated on a comprehensive and 
balanced program of public education. 

Since Gros Morne National Park is adjacent to the Green Point shale 
resource, clarit  ith respect to ho  development potentiall  affects the 
Park is important. Restrictions on development around the Park will limit 
the amount of oil and gas that might be recovered from the Green Point 
shale, ith an impact on the economic and scal anal ses for a pro ect  
There are concerns that industrial activity around Gros Morne National 
Park could threaten its designation as a UNESCO World Heritage Site or 
could negatively impact the enclave communities around the Park that have 
developed a tourism industry based largely on Gros Morne. An appropriate 

uffer one around Gros Morne ational Par  must e esta lished  

If unconventional oil and gas development is to take place in Western 
Newfoundland, the Panel believes that it is critical that appropriate 
scienti c studies are rst underta en  This includes, ut is not limited to, 
studies required to understand the Green Point shale. These studies will 
facilitate the understanding of the local geology and hydrogeology that 
is required to quantify the public health, environmental, socio-economic, 
and commercial risks and to determine whether mitigation of these risks 
is feasi le ithin a speci c development conte t  ome of the re uired 
baseline studies, for example the assessments of seismicity and coastal 
change, have to take place for several years prior to a development. The 
results of these studies will be important to consider when deciding 
whether to permit unconventional oil and gas development, and when 
specifying regulations and conditions related to a development. Also, as 
suggested in many submissions to the Panel, a Health Impact Assessment 
must be carried out as part of Government’s consideration whether to 
permit unconventional oil and gas development in a particular region. 
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To avoid issues encountered in other jurisdictions, baseline health and 
environmental data must be collected in advance of development activity. 
Monitoring programs, including interpretation of collected data, must be 
designed and incorporated into exploration and development plans. Data 
and interpretations for key environmental and public heath impact indicators 
must be available in the public domain. These monitoring programs must 
be continued throughout production and beyond well decommissioning 
and abandonment. A robust, comprehensive, and transparent regulatory 
system for unconventional oil and gas development must also be developed 
and implemented. Best practices must be employed by industry to minimize 
the occurrence of incidents and accidents that could negativel  affect pu lic 
health, worker health and safety, or the environment. 

Ris s must e identi ed, assessed, and effectivel  managed  hile the 
Panel recognizes that there may not always be alignment between actual 
and perceived ris s, effective communit  engagement in processes related 
to risk assessment and risk management will be a critical part of earning and 
maintaining pu lic con dence  

Pu lic con dence and trust must e treated as a priorit   Government 
and industr  Government must gain and maintain pu lic con dence 
as it considers whether it will move forward from the current “pause” 
in accepting applications involving hydraulic fracturing in Western 

e foundland  The pu lic must have con dence that an industr  ill e 
managed and regulated in a manner that protects the health of people 
and the environment and that advances the interests of the communities 
most affected  development  Gaining and maintaining such con dence 
is a shared responsibility of Government, which is responsible for the 
regulatory framework, and industry, which manages industrial activity and 
operations  If the pu lic is to gain con dence that industr  ill e a good 
partner, early engagement by proponents of development must also be 
done with transparency, honesty, and integrity. 

A critical early step will be for Government to provide leadership in 
facilitating the necessar  scienti c research and pu lic education relevant 
to the Western Newfoundland context, including education about the 
scale, ene ts, and ris s  There is a need for a alanced approach to pu lic 
education around the socio-economic, health, and environmental costs 
and ene ts of unconventional oil and gas development  urthermore, 
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issues arising from a comprehensive analysis of more detailed Western 
Newfoundland development scenarios must inform the education program. 

Pu lic education must not ecome an effort to persuade people to ard a 
particular position, for or against development. Rather, public education 
must advocate for the facts about unconventional oil and gas development 
set within the context of Western Newfoundland. Where decisions are to be 
made on scienti c or technical matters, these decisions must e science
based. The province’s post-secondary education system, in partnership 
with other national and international institutions with expertise in issues 
related to unconventional oil and gas, should play an important role in public 
education. 

As outlined in the mandate letter to the Minister of Natural Resources from 
the Premier, social licence is a factor with respect to future decisions about 
hydraulic fracturing in Western Newfoundland. Government, therefore, 
must develop and communicate clearly the process by which social licence 
will be gauged and monitored. 

The Panel believes that better-informed decision-making by all 
stakeholders, including Government, the public, and industry, is the 
“way forward”. In particular, the Panel feels that its supplementary 
recommendations outline a process to give full and fair consideration to 
unconventional oil and gas development in Western Newfoundland and to 
provide a better basis for a decision about whether such an approach to oil 
and gas development should be permitted. 

Supplementary Recommendations

Supplementary recommendations are presented as advice to the 
Minister about actions to be taken if further consideration is to be given 
to permitting unconventional oil and gas development in Western 
Newfoundland. These supplementary recommendations are listed at 
the end of this Executive Summary and are discussed in more detail in 
the Panel’s main report. Except where explicitly noted, the Panel believes 
that the responsibility for implementing the recommendations rests with 
Government. In some cases, the supplementary recommendations create 
expectations and obligations for the regulator and for project proponents. 
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The supplementary recommendations are colour-coded (red, yellow, or 
green) to indicate the stage at which they should be implemented. In some 
cases, supplementary recommendations have decision-gates, designated 
by “?”. The implementation of recommendations that include decision-
gates could lead to a determination that, from a public policy, public health 
and safet , environmental, socio economic, or scal perspective, the 
“pause” in accepting applications involving hydraulic fracturing in Western 

e foundland should remain in effect  

The Panel feels strongly that in acting on the supplementary recommendations 
in this report, Government should use a transparent, robust decision-
making framework that includes a roadmap for the actions arising from 
the recommendations, the time frame for such actions, and de nes the 
roles to be played by various stakeholders. By being open, transparent, and 
inclusive of key stakeholders, Government has the opportunity to build 
pu lic con dence in the actions and in an  su se uent decisions  

The ‘red-stage’ recommendations describe actions, primarily related to 
public policy and processes, that the Panel feels must be undertaken before 
the “pause” can be lifted. These recommendations include: 

• identify, adopt, and demonstrate best practices in community engagement;
• create and implement an ongoing program of public education about the 

scale, ris s, and ene ts of unconventional oil and gas development in 
Western Newfoundland;

• review and update public policy and regional development plans that 
describe the role, if any, of unconventional oil and gas development in 
the province;

• decide whether Government will make the investment required to 
better understand and mitigate key risks;

• safeguard Gros Morne National Park from development, and initiate the 
process to esta lish a uffer one

 underta e the asic scienti c studies re uired to understand the 
potential impacts and geological-based risks of development, 
particularly risks related to health, environment, and seismicity;

• complete Health Impact Assessments for potential development regions;
• require that all engineering and geoscience work be undertaken by 

licenced professionals and companies with permits to practice in 
Newfoundland and Labrador; 
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• study potential development sites from a land-use perspective and with 
consideration to short-term and long-term coastal change;

• participate in national and international research programs related to 
well integrity; and 

• establish an appropriate regulatory framework for unconventional oil 
and gas development.

If the results of implementing the red-stage recommendations lead 
to a decision that Government will give further consideration to 
permitting unconventional oil and gas development, the ‘yellow-stage’ 
recommendations should be implemented. These recommendations include:

• model realistic full-scale development scenarios, including a plan for 
use of excess associated gas and a requirement for substantial local 

ene ts, to etter understand the costs and ene ts of development
• collect the baseline environmental, public health, and ecological data and 

model the effects of development  
 carr  out further scienti c studies related to understanding ho  the 

Green Point shale will respond to hydraulic fracturing operations, 
including an assessment of the prospect of using deep disposal wells for 
wastewater;

• review and update the environmental impact assessment process;
• complete an independent assessment of the associated environmental 

and public health risks;
• develop ongoing monitoring programs for collecting relevant 

environmental and public health data, for interpreting the data, and for 
publicly reporting on impacts;

• assess the potential impacts on civil infrastructure and services;
• develop an adaptive risk management framework, including an approach 

for monitoring and managing seismicity risks;
 underta e a revie  of the e isting healthcare, re and emergenc  services, 

and social services systems to identify the necessary improvements; 
• implement additional elements of the regulatory framework, including 

mechanisms for meaningful public participation, participation by 
population and public health experts, and processes for review and 
continuous improvement of regulations;

• require proponents to implement community engagement plans that 
demonstrate pu lic con dence has een attained and is maintained 
throughout a project;
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• secure an equity position in future developments; and
• develop a well integrity monitoring program and require an appropriate 

security deposit from proponents.

These recommendations relate primaril  to more site speci c studies or 
assessments needed in advance of industrial activity. During the yellow 
stage, the “pause” in accepting applications involving hydraulic fracturing 
could be removed so that some preparatory work could proceed (e.g., 
planning for exploration by proponents, and reviewing proposals from 
proponents by government and the regulator). Proponents, however, would 
need to understand that some of the yellow-stage recommendations 
include decision-gates that could result in a decision by Government not 
to proceed further  or e ample, a more comprehensive cost ene t stud  

 the province, an independent assessment of ris , or ne  scienti c 
knowledge, could lead to a decision that there is no basis to proceed with 
development. 

The ‘green-stage’ recommendations re ect the actions that the Panel 
believes need to be taken if, as a result of implementing the red-stage and 
yellow-stage recommendations, a decision is made by Government to 
permit unconventional oil and gas development in Western Newfoundland. 
There are numerous recommendations, primarily related to operational 
processes and practices, that the Panel feels will be straightforward to 
implement, assuming pu lic con dence and support from the various 
community, industry, and Government stakeholders has been achieved. 
The green-stage recommendations must be implemented before industrial 
activities commence and remain in place throughout a project. These 
recommendations include:

• require best practices to be followed by industry, including minimizing 
GHG emissions and installing groundwater monitoring wells;

 provide appropriate resources for heathcare, social services, re and 
emergency services, and community support;

• implement regular testing and reporting on population heath, air quality, 
water resources, and ecological species populations and health in areas 
where there is development;

 disclose the composition of all h draulic fracturing uids in a data ase 
that is in the public domain;

• plan development to minimize impacts on local residents;
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• use best practices for site development, management, and 
decommissioning;

• minimize development impacts on lands, including footprints of well 
pads;

• minimize the risks to aquatic species;
• develop an abandoned well program;
• implement plans for waste and wastewater management, including 

seismic risk management if deep disposal wells are to be utilized;
• ensure health professionals have immediate access to accurate 

information a out the composition of uids used or produced at each 
development site; and

• ensure transparency in the management of risks, and engage 
independent experts in the oversight of the regulatory process, 
including the monitoring and evaluation requirements.

Implementing these staged recommendations constitutes a cautious way 
forward without pre-judging the impact and potential of unconventional 
oil and gas development in Western Newfoundland. Some of the 
recommendations give rise to decision points, where further evidence 
will inform Government decisions about whether to permit development. 
Some of the proposed recommendations can be pursued simultaneously, 
while others are interdependent. Recommendations related to public 
polic , planning, and science considerations must e acted upon rst  
The other recommendations can then be evaluated against up-to-date 
pu lic policies that re ect economic development, energ  planning, and 
climate change objectives, as well as an improved understanding of the 
fundamental geology of the resource. 

Concluding Comments

In concluding its work, the Panel would like to leave the readers with some 
nal thoughts  The Panel elieves that safe and responsi le development of 

natural resources requires a combination of sound public policies; credible 
science  good technolog  effective regulator  oversight  competent and 
ethical professionals working for Government, the regulator, and industry; 
and good will from communities and other stakeholders. These are the things 
that should be expected and that Newfoundland and Labrador has experienced 

ith its esta lished offshore oil and gas industr  These sentiments ere also 
re ected in the pu lic opinion surve  carried out as part of the revie  process  
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When the review process began, the Panel was neutral with respect to its 
opinion about whether unconventional oil and gas development should 
proceed in Western Newfoundland. As the review process concludes, based 
on what has been learned through the process, the Panel remains neutral 
with respect to an opinion since more information is required for a full and 
fair assessment of the development challenges and opportunities. 

Based on the information available through the review process, the 
Panel does not know whether the development of the Green Point shale 
represents a single project around Port au Port Bay or the start of a much 
larger and geographicall  diffuse industr  in estern e foundland  The 
Panel believes that studies, similar to those carried out by Government 
scientists and reported on for the Green Point shale and to those 
commissioned or undertaken by the Panel, would provide important 
knowledge and experience in support of an evaluation of the costs, 

ene ts, ris s, and scale of other potential developments  

The Panel’s work has raised issues that are unique to the circumstances of 
the region and the province  ome issues are scienti c and technical, hile 
others relate to public policy. 

Within the context of Western Newfoundland, if the cost and technological 
barriers are too high, development will not happen; if supportive public 
policy and regional economic development frameworks and a robust 
regulatory regime are not implemented, development should not be 
permitted; and if the science of the geological formation continues to 
be poorly understood, the technical risks associated with development 

ill remain unaccepta l  high  ithout a etter scienti c understanding 
the geological formations of commercial interest, it will not be possible 
to successfully address the challenges of unconventional oil and gas 
development in Western Newfoundland. As a consequence, the potential 
opportunities that could accompany developments cannot be realized for 
the ene t of the people of the region  

The Panel believes that the Green Point shale resource, and other oil and 
gas resources that may be present in Western Newfoundland, represent 
unconventional opportunities and challenges for industrial development and 
economic growth in the region. These opportunities and challenges deserve 
more detailed investigation and consideration than has been given to date.
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SUMMARY OF RECOMMENDATIONS

Public Policy, Planning & Science Considerations

Provincial & Regional Planning 

Panel Recommendation (PR1): Update the Regional Economic 
Development Plans – Update or develop economic development 

plans for regions in estern e foundland that might e affected 
by unconventional oil and gas development and determine whether 
unconventional oil and gas development is consistent with the economic 
development priorities for speci c regions  This should include an 
impact analysis on the relationship between unconventional oil and gas 
development and industries such as tourism, agriculture, and sheries  
Also, the process of developing economic development plans should 
include land-use planning. The planning process must be designed in such  
a a  as to result in pu lic con dence and support for the resulting plans  

Panel Recommendation (PR2): Update the Provincial Energy Plan 
– Review and update the provincial Energy Plan to consider and 

articulate the role, if any, that unconventional oil and gas development 
in Western Newfoundland will have among priorities related to energy 
development in the province. The review should also consider the future 
potential for non-energy applications of oil and gas resources. 

Panel Recommendation (PR3): Develop a Plan to Use Excess 
Associated Gas – If there is a role for unconventional oil and gas 

development in Western Newfoundland, identify economic opportunities 
and a plan for utilization of excess associated gas from unconventional oil 
development. 

Climate Change

Panel Recommendation (PR4): Evaluate the GHG Emissions 
Associated with Development – ngage the Office of limate 

hange and nerg  fficienc  to underta e a complete ell through
use assessment of the GHG emissions associated with a representative 
unconventional oil and gas development in Western Newfoundland. Careful 
consideration must be given to the results of this assessment and to the 
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impact of development on the province’s aspirations with respect to GHG 
emissions. It should also form the basis for specifying best practices of 
industry necessary to meet provincial GHG emissions objectives. 

Panel Recommendation (PR5): Require Best Practices for 
Controlling GHG Emissions – Require industry to adopt best 

practices with respect to minimizing GHG emissions. This could include 
using “cleaner” fuel sources for vehicles and equipment, utilizing Reduced 
Emission Completions (RECs) or “green completion” techniques to capture 
produced gas during well completion, minimizing fugitive emissions 
associated ith lea ing ells, and prohi iting venting and aring of gas 
associated with oil production or with the storage of chemicals or products. 

Gros Morne National Park & UNESCO World Heritage

Panel Recommendation (PR6): Confirm a Ban on Hydraulic 
Fracturing Operations in Gros Morne National Park – on rm a an 

on h draulic fracturing operations, as per the Panel s all inclusive de nition 
of hydraulic fracturing, in Gros Morne National Park. This includes not only 
hydraulic fracturing surface operations within the Park boundaries but also 
includes hydraulic fracturing under Gros Morne National Park.

Panel Recommendation (PR7): Establish a Buffer Zone around Gros 
Morne National Park – sta lish an appropriate uffer one around 

Gros Morne National Park so as to ensure that future industrial activity, 
including oth onshore and offshore oil and gas development, does not 
negatively impact on the Park, its World Heritage Site designation, or the 
tourism industry that is developing around the Park. The establishment of a 

uffer one should follo  an open and transparent process that is informed 
by the UNESCO 2015 Operational Guidelines and involves relevant 
stakeholders, including the provincial and federal governments, local 
communities and businesses, local NGOs, and other relevant experts.

Understanding the Geology

Panel Recommendation (PR8): Undertake a Modern Geoscience 
Study of the Green Point Shale – Initiate a geoscience program, 

led by the Department of Natural Resources and Nalcor Energy, to collect 
the modern seismic and stratigraphic well data necessary to increase 
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knowledge of and model the Green Point shale, or any other prospective 
resource, in the region of any potential development. This will lead to 
a better understanding of the geological-based risks of development, 
particularly those related to health and environment. The results of such a 
geoscience program should be available in the public domain. 

Panel Recommendation (PR9): Assess the Prospect of Using Deep 
Disposal Wells for Wastewater – Initiate a geological assessment, 

led by the Department of Natural Resources and Nalcor Energy, of the 
potential opportunity and risks of using Class II disposal wells for the 
disposal of wastewater associated with hydraulic fracturing operations.

Panel Recommendation (PR10): Enhance Seismograph Network 
Coverage for Western Newfoundland – Enhance the seismograph 

network coverage in Western Newfoundland to improve monitoring 
capabilities for baseline seismicity. Given the current station distribution, 
at least one new station north and east of Anticosti Island would provide a 
signi cantl  etter geometr  for event detection  

Panel Recommendation (PR11): Carry Out Baseline Seismicity 
Monitoring – Collect and analyze at least two years of baseline 

seismicity data from an enhanced seismograph network prior to 
development. The seismicity data, and its interpretation, should be 
available in the public domain.

Panel Recommendation (PR12): Complete a Geomechanical 
Investigation of the Green Point Shale – Conduct a geomechanical 

investigation that considers all available stress data and realistic structural 
models to address site speci c issues that pertain to the uni ue structural 
environment of the Green Point shale. The results of the geomechanical 
investigation should be available in the public domain.

Panel Recommendation (PR13): Implement a Pilot-Scale 
Stimulation Program – Based on the improved understanding 

developed through the recommended geoscience program, plan and 
execute a minimal-risk, pilot-scale well stimulation program, in cooperation 
with Nalcor Energy, to understand how the Green Point shale responds 
to stimulation and to further understand the associated risks. Such a 
stimulation pilot program should ta e place at a location signi cantl  far 
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from communities and utilizing best practices in risk assessment and 
management so as to reduce the environmental and health risks, and the 
associated public concern, to an acceptable level. The results of such a pilot 
program should be available in the public domain.

Panel Recommendation (PR14): Secure Equity in Industry-led 
Programs – Secure an equity position for Nalcor Energy in any 

industry-led exploration, development, and production programs. Such an 
e uit  position ill serve as an in uence mechanism to help ensure that an  
unconventional development best serves the interests of the people of  
the province. 

Socio-Economic Considerations

Community Engagement

Panel Recommendation (PR15): Develop a Program of Public 
Education About the Benefits, Risks, and Scale of Development – 

Develop an ongoing program of pu lic education ith a focus on ene ts, 
risks, and scale of unconventional oil and gas operations, with a particular 
focus on Western Newfoundland. This could involve Memorial University 
of Newfoundland, in partnership with other institutions and organizations, 
developing an independent centre for education and research similar to the 
Penn State Marcellus Center for Outreach and Research. 

Panel Recommendation (PR16): Assess the Support for Public 
Investments Required to Understand and Mitigate Key Risks – 

ith con dence that there is an appropriate level of pu lic understanding 
of the issues associated with hydraulic fracturing operations in Western 

e foundland, develop a process to determine hether there is sufficient 
public support, particularly from the individuals living and working in the 
communities most directl  affected  development, to proceed ith the 
public investment to undertake the work necessary to understand and 
mitigate outstanding key risks.

Panel Recommendation (PR17): Require Proponents to 
Demonstrate Effective Community Engagement and Public 

Confidence – Require any potential industry proponent to develop and 
implement a plan for meaningful and ongoing community engagement 
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throughout the life of a project. The plan must include processes, metrics, 
and a reporting frame or  to demonstrate that pu lic con dence has 
been achieved prior to undertaking development and that it is maintained 
throughout the life of a project. Such a plan and the associated reporting 
would be subject to approval and review within the framework of regulation 
of the industry. 

Panel Recommendation (PR18): Review and Adopt Best Practices 
in Community Engagement – Review and adopt best practices in 

community engagement, supported by independent assessment and 
review to ensure that evidence-based decisions are made at key future 
decision points associated with unconventional oil and gas development in 
Western Newfoundland. 

Risk Assessment & Management

Panel Recommendation (PR19): Assess the Environmental 
and Public Health Risks – Supported by baseline environmental 

and health data, initiate an independent assessment, with meaningful 
stakeholder engagement, of environmental and public health risks 
associated with a representative scenario for industrial-scale hydraulic 
fracturing operations in Western Newfoundland. This assessment, which 
should be available in the public domain, should identify the primary risks, 
and identify further research required.

Panel Recommendation (PR20): Implement an Adaptive 
Management Framework to Manage Risks – Identify risk 

management measures appropriate for each identi ed ris  The or  
would put in place the elements of an Adaptive Management framework, 
supplemented as appropriate with elements of the Precautionary Approach 
and including meaningful stakeholder engagement, that could be utilized in 
the assessment and management of risks associated with any future full-
scale unconventional oil and gas development in Western Newfoundland. 
The resulting risk management framework should be available in the public 
domain. 
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Economics of Full-Scale Operations

Panel Recommendation (PR21): Update the Development Scenario 
as a Basis for a More Complete Cost-Benefit Analysis – With greater 

clarity with respect to geological, health, and environmental risks and risk 
management, review and revise the scenario considered by the Panel in 
order to carr  out a more detailed cost ene t anal sis, ith particular 
consideration to the costs and ene ts to the province and the people of 
Western Newfoundland. This analysis should be based on a more detailed 
scenario for unconventional oil and gas development that offers a fair rate 
of return to project proponents. The analysis should include a thorough 
assessment of the impact on other established and developing industries, 
with a particular focus on employment impacts, and should also include a 
detailed assessment of the impacts on public and social services. The costs 
associated with environmental and public health monitoring, including 
interpretation of data, must also be included in the analysis. This analysis 
should be made available in the public domain. 

Civil Infrastructure & Services Impacts

Panel Recommendation (PR22): Assess Impacts on Civil 
Infrastructure and Services – Undertake a comprehensive 

civil infrastructure and services assessment in view of a detailed full-
scale development scenario. This assessment should account for the 
impacts associated with development and identify the required physical 
infrastructure and service upgrades. The required upgrades should 
be carried out in advance of stresses on the existing infrastructure 
and services. This should include a plan for maintaining the physical 
infrastructure and services during the project lifecycle and consideration 
of implications of maintaining the physical infrastructure and services, as 
required, beyond the lifetime of the activity. 

Panel Recommendation (PR23): Assess the Fire and Emergency 
Services Capacity – Undertake a comprehensive assessment of the 

re and emergenc  services associated ith a full scale unconventional 
oil and gas industry in Western Newfoundland. This should include an 
assessment of the existing regional emergency management plan.
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Panel Recommendation (PR24): Enhance the Fire and Emergency 
Services Capacity – Ensure that the necessary capacity to provide 

the re uired re and emergenc  services is developed in advance of 
unconventional oil and gas development. 

Panel Recommendation (PR25): Mitigate Risks to Local Populations 
by Careful Planning for Development – Select sites for well pads, 

central facilities, and access roads with consideration to proximity to homes 
and populated areas, including sight lines from roadways and other public 
sites in the vicinity of well pads. 

Environmental Considerations

Air Quality Impacts

Panel Recommendation (PR26) Complete Baseline Testing of Air 
Quality – Undertake baseline testing of air quality in the vicinity of 

anticipated hydraulic fracturing operations. This should include establishing 
a database of baseline data that would be in the public domain. 

Panel Recommendation (PR27): Model Potential Air Quality 
Effects – Utilize best available air dispersion modeling techniques to 

understand and predict the movement of air pollutants in the atmosphere 
most affected  h draulic fracturing in estern e foundland  tili e this 

no ledge in the design of effective strategies to monitor air ualit  and to 
mitigate risks of air pollution. 

Panel Recommendation (PR28): Require Regular Testing and 
Reporting of Air Quality – Implement ongoing regular testing and 

public reporting of air quality data, including interpretation of the results, in 
areas associated with hydraulic fracturing operations. Maintain these data 
in an emissions inventory that would be in the public domain. 

Water Impacts

Panel Recommendation (PR29): Complete Baseline Testing and 
Modelling of Water Resources – Undertake baseline testing and 

modeling of water resources, including groundwater and surface water, 
in the vicinity of anticipated hydraulic fracturing operations. This would 
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include establishing a database of baseline data in the public domain. 

Panel Recommendation (PR30): Require Regular Testing and 
Reporting on Water Resources – Implement ongoing regular testing 

and public reporting of groundwater and surface water resources in areas 
associated with hydraulic fracturing operations. 

Panel Recommendation (PR31): Implement a Wastewater 
Management Plan – Implement a wastewater management plan 

that re uires samples of h draulic fracturing uids, o ac , and produced 
water to be analyzed regularly by the regulator to ensure compliance with 
the approved plan. The regulator should include the analysis results in the 
disclosure report for each well. 

Panel Recommendation (PR32): Minimize the Risks to Aquatic Species 
– Identify and implement mitigation strategies and wastewater handling 

and treatment approaches that minimize risks associated with immediate 
and cumulative effects to a uatic species in an  at ris  odies of ater  

Land Impacts

Panel Recommendation (PR33): Complete Baseline Testing of 
Ecological Species Populations and Health – Undertake baseline 

testing of ecological species populations and their health, including 
interpretation of the results, in the vicinity of anticipated hydraulic 
fracturing operations. This should include establishing a database of 
baseline data in the public domain. 

Panel Recommendation (PR34): Require Regular Testing and 
Reporting of Ecological Species Populations and Health – 

Implement ongoing regular testing and public reporting of ecological 
species populations and their health, including interpretation of the results, 
in areas associated with hydraulic fracturing operations. 

Panel Recommendation (PR35): Require Best Practices for Site 
Development, Management, and Decommissioning – Employ 

standards, certi cation processes, and est practices for the development, 
management, and decommissioning of all sites and infrastructure 
associated with unconventional oil and gas development.
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Panel Recommendation (PR36): Minimize the Development 
Impacts on Lands – Select sites and designs for well pads, central 

facilities, and access roads to minimize the short-term and long-term 
impact on land, including wildlife habitat and other ecologically sensitive 
areas. 
 

Panel Recommendation (PR37): Minimize Site Footprints Following 
the Construction of Wells – Optimize the planning of drilling, 

completion, and well stimulation to “shrink” development footprints on land 
back to some appropriate minimum size during production. 

Coastal Change & Erosion

Panel Recommendation (PR38): Undertake a Study of Coastal 
Change Near Potential Infrastructure Sites – Undertake a 

comprehensive study of coastal change at sites around Port au Port Bay, 
and other coastal areas, where temporary and permanent infrastructure 
associated with unconventional oil and gas development may be located. 
This study would include an analysis of aerial photographs over time and a 
series of each luff surve s, for e ample using Real Time inematic RT  
topographic survey technology.

Panel Recommendation (PR39): Require Appropriate Setback 
Limits for Infrastructure – Determine and require appropriate 

setback limits, with particular consideration to the permanent nature of well 
infrastructure, from coastlines that are subject to short-term and long-
term changes. 

Panel Recommendation (PR40): Conduct Geotechnical Engineering 
Assessments Prior to Construction of Infrastructure – Undertake 

thorough geotechnical engineering assessments of all potential 
locations of well pads and other infrastructure (e.g. gathering lines and 
product pipelines) to ensure that siting and construction approaches are 
appropriate.
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Other Environmental Considerations

Panel Recommendation (PR41): Review the Environmental 
Impact Assessment Process – Review the environmental impact 

assessment process to ensure that it provides for a comprehensive review 
of issues unique to unconventional oil and gas development that may not 
have been considered in processes to date.

Panel Recommendation (PR42): Require Full Disclosure of the 
Composition of Hydraulic Fracturing Fluids – Require full disclosure 

to the regulator of additives and concentrations of hydraulic fracturing 
uids as part of an approved plan to h draulicall  fracture a ell  to handle, 

treat, and dispose of o ac  and produced ater  and to manage and 
mitigate the impacts of any spills. Any deviations from an approved plan 
should require prior approval by the regulator. The regulator should make a 
disclosure report for each well available in the public domain. 

Panel Recommendation (PR43): Require Best Practices in 
Development and Management of Sites and Infrastructure – 

mplo  standards, licensing and certi cation processes, and est practices 
in the development and management of all sites and infrastructure 
associated with unconventional oil and gas development.

Health Considerations

Health Impact Assessment

Panel Recommendation (PR44): Complete Health Impact 
Assessments – Undertake an independent Health Impact 

Assessment of any proposed unconventional oil and gas development in 
Western Newfoundland. The assessment should be for the local region 
involved in a potential development and must involve representatives 
of local residents, industry, and Government, together with appropriate 
e perts  Government should provide nanciall  for the assessment and 
provide access to content experts, but it should not perform or lead the 
assessment. The results of the Health Impact Assessment should be 
available in the public domain. 
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Monitoring 

Panel Recommendation (PR45): Monitor and Publicly Report the 
Impacts of Released Toxicants on Human Health – Establish an 

ongoing, real-time monitoring system, including interpretation of the data 
collected, with strategically selected sites to measure potential toxicants 
released into the environment. Ensure that baseline measurements at 
the sites are completed in advance of industrial activity. The data should 
be interpreted periodically by appropriate health experts to assess the 
potential impact on human health. The data and the interpretation should 
be available in the public domain. 

Composition of Fluids

Panel Recommendation (PR46): Ensure Access by Health 
Professionals to Compositional Information for all Fluids Used 

or Produced – Make it a condition of licensing that the compositions of all 
uids used or produced during h draulic fracturing operations are availa le 

to the regulator and to monitoring and health authorities. Timely access 
to compositional information must be provided to health professionals 
to enable proper treatment of patients with illnesses from suspected 
exposure. 

Best Practice in Regulation

Panel Recommendation (PR47): Engage Public and Population 
Health Experts in Setting Standards and Regulations – The 

regulator must establish, monitor, and enforce regulations and standards 
for all aspects of unconventional oil and gas development that are based 
upon the best-available evidence from other jurisdictions and that take 
local factors into account. Public and population health experts must be 
involved in setting standards and regulations. 

Adaptive Management

Panel Recommendation (PR48): Require Transparency in Adaptive 
Management – Ensure that adaptive management of a project is 

practiced by the regulator and the operator and that transparency about 
ris s and ene ts and the factors affecting them is maintained at all times
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Reali ing ealth ene ts

Panel Recommendation (PR49): Require Development Plans to 
Demonstrate Substantial Local Benefits – Ensure that there are 

su stantial local ene ts that are accessi le across the socio economic 
spectrum to reali e health ene ts from unconventional oil and gas 
development.

Improving the Ability to Respond to Health Impacts

Panel Recommendation (PR50): Review the Healthcare and Social 
Services Systems – Undertake a comprehensive review of the 

healthcare and social services s stems to identif  an  de ciencies in the 
ability to respond to increased demands associated with unconventional oil 
and gas development.

Panel Recommendation (PR51): Ensure Appropriate Resources for 
the Healthcare and Social Services Systems – Ensure that healthcare 

and social services systems are resourced to be able to respond to increased 
demands associated with unconventional oil and gas development.

Panel Recommendation (PR52): Ensure Appropriate Support for 
First Responders and Health Professionals – Provide education, 

training, and support for rst responders and health professionals to 
enable them to recognize and treat conditions that might arise through 
environmental contamination during development. 

Panel Recommendation (PR53): Ensure Appropriate Resources 
for Public Heath Education and Community Support – Ensure that 

high quality information about public health is available and that there is 
appropriate resourcing and engagement of community support systems, 
including law enforcement. 

Panel Recommendation (PR54): Require Ongoing Monitoring of the 
Health Status of People Living Near a Development – Monitor the 

physical and mental health status of the local population using standard 
reporting mechanisms, and proactively establish a cohort representative 
of the local population that is monitored regularly for health status over an 
extended period.
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Regulatory Considerations 

Regulatory Readiness & Capacity

Panel Recommendation (PR55): Review Best Practices from Other 
Jurisdictions in Developing a Regulatory Framework – Consider 

and build upon the expertise and experience of jurisdictions that have the 
most experience in building and administering a comprehensive regulatory 
framework for unconventional oil and gas development. This does not 
mean that other frameworks should be blindly adopted, but, where relevant 

or  has een done else here, this should e leveraged and modi ed to 
deal with any required variation associated with local environmental, health, 
socio-economic, and geological factors. 

Panel Recommendation (PR56): Establish a Comprehensive 
Regulatory Framework – Ensure that a comprehensive regulatory 

framework, which includes an appropriate mix of performance-based 
and prescriptive regulation, is in place before unconventional oil and gas 
development is permitted and provide for the evolution of regulations 
as new knowledge is gained. This will provide for a higher level of 
con dence that concerns are eing addressed through regulations and 
monitoring hile offering clarit  to proponents a out the ground rules for 
development. 

Panel Recommendation (PR57): Provide for Meaningful Public 
Participation in Decision-Making – Ensure that the regulatory 

frame or  provides opportunities for those potentiall  affected  
a proposed development to participate, for example through formal 
consultation, in the regulator’s decision-making process. This is in addition 
to, and separate from, the requirement for proponents to demonstrate 
effective communit  engagement throughout a pro ect

Panel Recommendation (PR58): Provide Appropriate Resources to 
Ensure Effective Regulation – Ensure that the regulatory framework 

is appropriately resourced, including the necessary resources to provide 
effective oversight and monitoring, efore unconventional oil and gas 
development is permitted  This ill lead to con dence that matters of 
concern are being addressed through regulations and monitoring and will 
offer clarit  to proponents a out the ground rules for development  
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Panel Recommendation (PR59): Implement a Program for 
Monitoring the Effects of Development – Ensure that regulations 

re uire a comprehensive and effective program for monitoring the effects 
of unconventional oil and gas development, including cumulative health 
and environmental effects, to e in place prior to commencement of 
development, with provision for halting development when necessary to 
prevent irreversible harm. 

Panel Recommendation (PR60): Implement a Waste Management 
Program – Ensure that regulations require a comprehensive and 

effective aste management program to e approved for all aste 
associated with unconventional oil and gas development.

Regulatory Oversight

Panel Recommendation (PR61): Require Licenced Professionals 
and Companies for All Engineering and Geoscience Work – Require 

that all future engineering and geoscience work, including reviews and 
assessments associated with unconventional oil and gas development, be 
carried out by individuals and companies that are licensed to practice and 
operate in Newfoundland and Labrador. Such professionals and companies 
would be subject to standards for competence and ethics under the 
regulation of the Association of Professional Engineers and Geoscientists 
of Newfoundland and Labrador. 

Panel Recommendation (PR62): Involve Public Health Officials 
in Developing Regulations and Monitoring – Require that public 

health officials e involved in developing regulations and in monitoring for 
potential environmental and health impacts. 

Panel Recommendation (PR63): Communicate Regulatory 
Requirements Clearly – Communicate regulatory requirements 

in a style, form, and medium that best facilitates an understanding of the 
regulations by those most immediately responsible for compliance with 
them. 

Panel Recommendation (PR64): Engage Stakeholders in the 
Review and Continuous Improvement of Regulations – Work 

with representatives of communities, environmental organizations, 
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pu lic health officials, other economic sectors, academia, and societ  
more generall , to provide effective mechanisms to advise industr  and 
the regulator on the ade uac  and effectiveness of regulations, and 
on improvements to regulations and the regulatory process, including 
compliance and enforcement.

Panel Recommendation (PR65): Ensure the Regulator has Access 
to Information About the Status of Each Well – Ensure that the 

regulator has continuous access to the critical data on the status of work 
taking place under regulatory approvals at all stages of each well’s life 
cycle, from initial drilling to abandonment and capping, including any post 
abandonment obligations that may be placed on operators.

Panel Recommendation (PR66): Engage Independent Experts in 
the Review of Information Provided by Industry – Require that the 

assessments, evaluations, and plans that proponents and operators are 
required to provide, including those related to community engagement, are 
completed, validated, and certi ed  independent third part  e perts, as 
appropriate.

Panel Recommendation (PR67): Engage Independent Experts in the 
Review of Monitoring Data and Evaluations – Require validation or 

certi cation, as appropriate,  uali ed and independent third parties of 
the results of broader monitoring of impacts, including environmental and 
health monitoring, and of performance against standards and objectives, 
including objectives for community engagement. 

Panel Recommendation (PR68): Provide Adequate Resources for 
Monitoring – Ensure that adequate resources for regulatory compliance 

monitoring, and environmental and heath monitoring are provided. 

Regulatory Transparency & Continuous Improvement

Panel Recommendation (PR69): Support the Ongoing Research 
Needed for Improvement in Regulation – Ensure that the regulator 

actively seeks opportunities to support the research that is needed to 
improve the understanding of the risks associated with hydraulic fracturing 
operations, to improve the effectiveness of measures that are used to 
manage risks, and to improve upon regulatory measures. 



36   NLHFRP Executive Summary   

Panel Recommendation (PR70): Complete a Regular Independent 
Review of Regulations – Ensure that there is regular review and 

evaluation of regulations related to unconventional oil and gas development 
that is done arms-length from the regulator and that follows an open and 
transparent process that seeks and considers input from all parties with 
a direct interest in the effectiveness of the regulations in achieving the 
desired regulatory outcomes. 

Panel Recommendation (PR71): Develop Comprehensive 
Monitoring Regulations – Ensure that there are comprehensive 

regulations implemented related to environmental, health, and seismicity 
monitoring, including requirements for establishing relevant baseline 
data, for interpreting the collected data, and for making the data and 
interpretation available in the public domain. This should also include 
ongoing monitoring of the effectiveness of communit  engagement plans

Panel Recommendation (PR72): Involve Researchers in the Design, 
Governance, and Evaluation of Monitoring Programs – Include 

researchers in the design, governance, and evaluation of monitoring 
programs to ensure that monitoring produces the data needed for the 
research that will improve monitoring and interpretation over time. 

Panel Recommendation (PR73): Implement Continuous 
Monitoring and Interpretation Processes – Structure monitoring 

and interpretation processes to be continuous throughout and beyond 
the lifetime of approved projects, adjusting the scale and methods for 
monitoring and interpretation to the level of corresponding risks. 

Panel Recommendation (PR74): Clarify the Responsibilities of 
Different Parties for Monitoring and Interpretation – Ensure that 

the responsibilities of Government, the regulator, and industry with respect 
to monitoring and interpretation are ell de ned in regulations and are 
communicated clearly, including to the public. 

Panel Recommendation (PR75): Implement Transparent Monitoring and 
Interpretation Processes – Ensure that the monitoring and interpretation 

processes are implemented and are transparent, openly conducted, and 
include the pu lic disclosure of the results  Re uire, support, and ena le certi ed 
independent third party involvement in monitoring and interpretation. 
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Regulatory Jurisdiction 

Panel Recommendation (PR76): Establish a Single Regulator 
– Establish a single regulator for unconventional oil and gas 

development, including onshore to offshore operations, in e foundland 
and Labrador. 

Abandoned Well Program

Panel Recommendation (PR77): Implement a Well Integrity 
Monitoring Program – Develop and implement a monitoring and 

interpretation program to assess well integrity coincident with the pilot 
well activity to reduce the risk of well integrity problems and to ensure that 
appropriate well completion programs are implemented. Information from 
this monitoring program should be available in the public domain for use by 
researchers working on techniques to improve well integrity. 

Panel Recommendation (PR78): Implement an Abandoned Well 
Program – nsure that an effective a andoned ell  program is 

esta lished ith the nancial capacit  to cover future costs associated ith 
regular monitoring and remediating of any wells that encounter integrity issues 
post-abandonment, including the need to remediate wells into perpetuity. 

Financial Security

Panel Recommendation (PR79): Assess the Potential Impacts of 
Spills or Other Incidents – Undertake a thorough assessment of 

the potential damage that could result from spills, leaks, or other incidents 
in Port au Port a , or in an  other offshore areas that ma  e affected  
development. This should include a particular focus on impacts on tourism 
and sheries  

Panel Recommendation (PR80): Require an Appropriate Security 
Deposit from Industry – Require an appropriate security deposit and 

evidence of nancial capacit  from the companies holding leases to ensure 
that there are readil  availa le nancial resources and nancial capacit  
to deal effectivel  ith an  onshore or offshore spills, lea s, or other 
incidents that may occur during exploration, development, production, and 
abandonment of a well. 
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Other Scientific & Technical Considerations

Seismicity Risks During Hydraulic Fracturing Operations

Panel Recommendation (PR81): Require Microseismic Monitoring 
– Require the use of microseismic monitoring methods, including 

during initial h draulic fracturing tests, to verif  the effectiveness of 
operations and containment of fractures. A summary report of the 
monitoring results should be submitted to the regulator and released 
publicly.

Panel Recommendation (PR82): Implement a Traffic Light Protocol 
for Induced Seismicity Management – Implement a Traffic Light 

Protocol (TLP) for induced seismicity monitoring and management. The 
provisions of subsurface order #2 from the Alberta Energy Regulator 
provides a well-documented template. Any reported seismic events should 
be investigated by the regulator and publicly reported. 

Panel Recommendation (PR83): Implement a Seismic Risk 
Management Framework for Deep Well Disposal – Should deep 

disposal of wastewater be considered feasible, implement a seismic risk 
management approach that utilizes data from monitoring pore pressure in 
disposal wells prior to, and during, wastewater injection. 

Well Integrity

Panel Recommendation (PR84): Participate in Research Activities 
Related to Well Integrity – Since the issue of well integrity is not 

limited to unconventional oil and gas wells, the province should actively 
participate in regional, national, and international research efforts to 
increase long-term well integrity through advances in well construction, 
monitoring, and remediation techniques and technologies. 

Panel Recommendation (PR85): Require Groundwater Monitoring 
Wells at Each Well Pad – Require a multi-level groundwater 

monitoring well to be installed at each well pad by a licenced, third-party 
professional before any drilling of oil and gas wells is commenced. The 
groundwater should be independently monitored on behalf of the regulator 
prior to drilling of oil and gas wells and monitored annually thereafter. The 
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monitoring results, including interpretation of the collected data, should be 
publicly available through the regulator. 
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