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Executive Summary
Laws protecting water resources
An extensive body of federal, state and local laws
protect California’s surface and underground water
supplies. These include the U.S. Safe Drinking Water
Act, the Clean Water Act and local Santa Barbara
regulations.
Natural geologic barriers protect water resources
at East Cat Canyon
The East Cat Canyon field is contained within both
vertical and lateral geologic barriers which separate
oil from groundwater resources. There are relatively
shallow fresh water aquifers near the surface of the
field. Between the aquifers and the much deeper
oil production zone are many layers of sand, silt
and clay which are nearly one-half mile thick.
These sediments and rocks form an impermeable
barrier between the oil and the fresh water aquifer
thousands of feet above.
The lateral barriers isolating the oil layers from the
shallow aquifers are old, inactive sealing faults, and
the outer geological extent of the oil reservoir sand
deposits, i.e. where these sand deposits “pinchout.”
These barriers prevent oil from moving outside of the
East Cat Canyon field’s boundaries.
Safe oil production practices
These protections include strict government
regulation and oversight and Aera’s own best
practices such as the installation of redundant,
protective layers of steel casing and cement seals
to encase wells, regular well casing integrity tests,
monitoring of injection rates and pressures, and
regular inspections to ensure well integrity throughout
the life of the well.
Conserving fresh water supplies
Aera will not use fresh water for steam or oil
production although fresh water will be used for dust
control, irrigation, fire suppression, well construction
and sanitation. To minimize fresh water use, the

project will incorporate water conservation practices
such as drip irrigation, soil stabilization for dust
control, drought resistant native plantings, some
permeable paving materials and other practices into
our East Cat Canyon facilities.
Studies show oil production is not harming
public water supplies
The federal Safe Drinking Water Act requires
agencies that provide drinking water to regularly
analyze the quality of the water they are supplying
to the public, and to report their findings to their
customers. These reports and others by the United
States Geological Survey (USGS), California
Department of Water Resources, California Regional
Water Quality Control Board- Central Coast Region,
State Water Resources Control Board, Central Coast
Groundwater Coalition, and the Santa Barbara
County Water Agency have consistently reported that
there are no adverse impacts to the region’s public
water supplies from oil and gas production.
Steam injection is a safe, proven practice
Enhanced oil recovery (EOR) has been conducted
on the project site for many decades. One such
method involves the underground injection of steam
to improve the flow of oil and gas into the production
wells. It is the most common oil-recovery practice in
the United States, accounting for an estimated 60%
of total U.S. crude oil production.
Strict regulations and government agency oversight
govern all aspects of steam injection including well
design, construction, operation, and monitoring.
Cyclic-steam and steam-flood injection has been
used in multiple Cat Canyon oil fields for many
decades, and no impacts or other adverse effects on
groundwater aquifers have been noted. Our project’s
steam will be injected at a depth of about 3,000
feet below the ground surface and below an
impermeable clay seal, thoroughly isolating it
from fresh water aquifers and the surface.
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SECTION ONE

Federal, state and local laws protectioning water resources
Federal, state and local laws
The following table provides an overview of the comprehensive network of federal, state and local laws and
regulations that work in coordination to protect surface and ground water resources.
Federal laws and
regulations
Safe Drinking Water Act

What they do
The Safe Drinking Water Act (SDWA) is the federal law that protects public drinking
water supplies throughout the nation. Under the SDWA, the U.S. Environmental
Protection Agency (USEPA) sets standards for drinking water quality and with its
partners implements various technical and financial programs to ensure drinking water
safety.
The Act also directs USEPA to protect groundwater resources used for drinking water.
This groundwater protection involves regulating underground injection wells, including
those for oil and gas operations. In California, our state government is authorized to
develop and enforce underground injection regulations under USEPA oversight.

Clean Water Act (CWA)

This law is designed to restore and maintain the chemical, physical, and biological
integrity of the waters of the United States. The CWA requires states to set standards
to protect, maintain, and restore water quality through the regulation of point source
and certain non-point source discharges to surface water. Discharges are regulated by
the National Pollutant Discharge Elimination System (NPDES) permit process (CWA
Section 402). NPDES permitting authority is delegated to, and administered by, the
California State Water Resources Control Board (SWRCB) and its nine regional water
quality control boards (RWQCBs). The project area is under the jurisdiction of the
Central Coast RWQCB.
Discharges from point sources are covered under the Industrial General Permit
administered by the RWQCB. Discharges from construction activity are covered
under the California General Permit for Discharges of Storm Water Associated with
Construction Activity (Construction General Permit).
Section 401 of the CWA requires that any activity that may result in a discharge into
waters of the U.S. be certified by the RWQCB. This certification ensures that the
proposed activity not violate State and/or federal water quality standards.
Section 404 of the CWA authorizes the U.S. Army Corps of Engineers to regulate the
discharge of dredged or fill material to the waters of the U.S. and adjacent wetlands.
Discharges to waters of the U.S. must be avoided where possible and minimized
and mitigated where avoidance is not possible. Permits are issued by the Corps of
Engineers.
Section 303(d) of the Clean Water Act requires states to assess surface water
quality and prepare a list of waters (the 303(d) list of water quality limited segments)
considered to be impaired by not meeting water quality standards and not supporting
their beneficial uses. Impairment may result from point-source pollutants or non-point
source pollutants. The SWRCB, through its nine regional boards, assesses
water quality and establishes Total Maximum Daily Load (TMDL) programs for
streams, lakes and coastal waters that do not meet water quality standards.
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Federal, state and local protections for water resources

Federal Oil Pollution Act

The Oil Pollution Act of 1990 established a single uniform Federal system of liability
and compensation for damages caused by oil spills in U.S. navigable waters. The Act
requires removal of spilled oil and establishes a national system of planning for and
responding to oil spill incidents. It includes provisions to:
• Improve oil-spill prevention, preparedness, and response capability;
• Establish limitations on liabilities for damages resulting from oil pollution;
• Provide funding for natural resource damage assessments;
• Implement a fund for the payment of compensation for such damages; and
• Establish an oil pollution research and development program.

California laws and
regulations

What they do

Porter-Cologne Water Quality Requires the State Water Resources Control Board (SWRCB) to adopt water quality
Control Act
criteria to protect State waters. Each Regional Water Quality Control Board (RWQCB)
has developed a Water Quality Control Plan (Basin Plan) specifying water quality
objectives, beneficial uses, numerical standards of pollution concentrations, and
implementation procedures for Waters of the State. Waters of the State is defined by
the Porter Cologne Water Quality Control Act as any surface water or groundwater¨
including saline waters within the boundaries of the State. General objectives of
the Basin Plans state that all waters (of the State) shall be maintained free of toxic
substances in concentrations which are toxic to, or which produce detrimental
physiological responses in, human, plant, animal, or aquatic life. The Basin Plans are
intended to protect designated beneficial uses of waters, avoid altering the sediment
discharge rate of surface waters, and avoid introducing toxic pollutants to the water
resource. The Porter Cologne Water Quality Control Act requires anyone proposing
to discharge waste that could affect the quality of the waters of the State to report the
waste discharge to the appropriate RWQCB.
Clean Water Act. SWRCB
Storm Water Program
Construction General
Permits (General
Construction Storm Water
Permit)

The Construction General Permit, required by the federal CWA, regulates storm water
runoff from construction sites of one acre or more in size. The Construction General
Permit is a statewide, standing permit. Qualifying construction activities, which would
include oil well projects where total disturbance is one acre or greater, must obtain
coverage under the permit by filing a Notice of Intent with the Regional Water Quality
Control Board, and development of and compliance with a Storm Water Pollution
Prevention Plan (SWPPP) describing Best Management Practices (BMPs) the
discharger will use to protect storm water runoff. The SWPPP must contain a visual
monitoring program, a chemical monitoring program for “nonvisible” pollutants to be
implemented if there is a failure of BMPs, and a sediment monitoring plan if the site
discharges directly to a water body listed on the 303(d) list for sediment.
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Federal, state and local protections for water resources

Underground Injection
Control (UIC) Program for
Class I Wells.

In California, the Department of Conservation’s Division of Oil¨ Gas¨ and Geothermal
Resources (DOGGR) regulates oil and gas wells that inject fluids (Class II injection
wells) through its UIC Program. DOGGR adopted underground injection regulations
(PRC, Section 3013) on April 20, 2015 on a temporary basis by emergency rulemaking
to cease, as of October 1, 2015, underground injection into aquifers that are not
hydrocarbon producing zones and contain less than 3,000 ppm total dissolved solids
(TDS). Injection into non-hydrocarbon producing aquifers with groundwater containing
between 3,000 and 10,000 ppm TDS was to cease by February 15, 2017; if a portion
of the aquifer is a hydrocarbon producing zone and contains groundwater with less
than 10,000 ppm TDS injection was to cease on February 15, 2017. Underground
injection includes water flood, steam, and cyclic steam for the purposes of enhanced
oil recovery and waste fluid disposal. The program is monitored and audited by the
EPA under the Safe Water Drinking Act (SDWA). Under the agreement between the
EPA and DOGGR, aquifers may be designated as “exempt” for the purposes of the
UIC program, which allows variances from standard water quality protection measures.
To be considered exempt, the aquifer must meet the following criteria which are set
forth in 40 CFR 146.4: 1. The aquifer does not currently serve as a source of drinking
water; and 2. The aquifer cannot now and will not in the future serve as a source of
drinking water because: a. It is mineral, hydrocarbon, or geothermal energy producing.
b. It is situated at a depth or location which makes recovery of water for drinking water
purposes economically or technologically impractical. c. It is so contaminated that it
would be economically or technologically impractical to render that water fit for human
consumption.
The Cat Canyon Oil Field has been under continuous production since the early
1900’s and contains numerous existing oil and gas operations. In anticipation of
multiple requests for aquifer exemptions and/or extensions of existing exemptions
under the UIC Program, DOGGR requested a single geologically integrated exemption
application for the entirety of the Cat Canyon Oil Field; Aera, as well as ERG,
PetroRock and BE Conway Energy have jointly applied for such an exemption. The
application is currently being processed by DOGGR and the State Water Resources
Control Board (SWRCB) and includes an extensive geological and hydrological review
of Cat Canyon in addition to comprehensive well data. In response to the joint Cat
Canyon UIC exemption request, the SWRCB provided a preliminary concurrence letter
(SWRCB, 2018), essentially confirming that the UIC exemption request has met the
required criteria.

California Public Resources
Code Section 3160

The Natural Resources Agency commissioned the California Council on Science
and Technology (CCST) to conduct an independent scientific assessment of well
stimulation treatments, including hydraulic fracturing in California (CCST, 2015). The
Study evaluated all aspects and effects of well stimulation treatments, including, but
not limited to, the well stimulation treatment, additive and water transportation to and
from the well site, mixing and handling of the well stimulation treatment fluids and
additives onsite, the use and potential for use of nontoxic additives and the use or
reuse of treated or produced water in well stimulation treatment fluids, and flowback
fluids and the handling, treatment, and disposal of flowback fluids and other materials,
if any, generated by the treatment. Specifically, the potential for the use of recycled
water in well stimulation treatments, including appropriate water quality requirements
and available treatment technologies, were evaluated. Further, the Natural Resources
Agency adopted rules and regulations (PRC Section 3106 and Section 3160) specific
to well stimulation treatments, in consultation with the Department of Toxic Substances
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Federal, state and local protections for water resources

California Public Resources
Code Section 3160 (cont.)

Control, the State Air Resources Board, the State Water Resources Control Board,
the Department of Resources Recycling and Recovery, and any local air districts
and regional water quality control boards in areas where well stimulation treatments,
including acid well stimulation treatments and hydraulic fracturing treatments, may
occur.
As required by PRC Section 3160, prior to performing a well stimulation treatment on
a well (including steam injection or flooding), the operator shall apply for a permit to
perform a well stimulation treatment. The information provided in the well stimulation
treatment permit application shall include, but is not limited to, the following: well
identification number and location, estimates of water to be recycled, anticipated
source of the water to be used, and groundwater monitoring plan.

Sustainable Groundwater
Management Act

The Sustainable Groundwater Management Act (SGMA) requires governments
and water agencies of high and medium priority basins to halt overdraft and bring
groundwater basins into balanced levels of pumping and recharge. Under SGMA,
these basins should reach sustainability within 20 years of implementing their
sustainability plans. For critically over-drafted basins, that will be 2040. For the
remaining high and medium priority basins, 2042 is the deadline.

Local laws and regulations What they do
Santa Barbara County Land
Use and Development Code

The Santa Barbara County Planning and Development Department manages the
implementation of the California Environmental Quality Act (CEQA) for the East Cat
Canyon project. This includes preparation of an environmental impact report (EIR)
which analyzes all potential impacts including water resources.
In addition, the Santa Barbara County Land-Use and Development Code includes
detailed regulations focused on land-use, transportation, environmental and other
elements of onshore oil production.

Santa Barbara County Code
of Ordinances, Chapter 25
(Petroleum Code)

The Santa Barbara County Planning and Development, Energy Division enforces the
County’s Petroleum Code, and the Onshore Well Inspection Policy.
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Federal, state and local protections for water resources

Federal, state and local government agencies
The following table provides an overview of the comprehensive network of federal, state and local
laws and regulations that work in coordination to protect surface and ground water resources.
Government Agency

What it does

United States Environmental
Protection Agency (USEPA)

Primary enforcer of the federal Safe Drinking Water Act and Clean Water Act.
Establishes requirements to protect groundwater that could be used for drinking
water and permitting requirements for point source discharges. Sets standards for
Underground Injection Control (UIC) Programs. Oversees and audits California’s UIC
program.

US Army Corps of Engineers

Oversees waterway and wetland management programs under the federal Clean
Water Act.

CA Department of
Conservation, Division of
Oil, Gas and Geothermal
Resources (DOGGR)

Enforces oil production laws and regulations to protect surface and underground
water resources. Manages the state’s UIC program with oversight from the USEPA.

State Water Resources
Control Board

The State Water Resources Control Board (SWRCB) is the umbrella agency with
jurisdiction over water quality issues in the State of California.
The Board works in coordination with DOGGR to develop a process for reviewing
aquifer exemptions under the federal Safe Drinking Water Act. Board staff reviews
and must concur on all such applications.

Central Coast Regional Water
Quality Control Board

This agency is responsible for water quality permitting in Santa Barbara County.
The Board adopted a Revised Water Quality Control Plan, or Basin Plan, which
designates beneficial uses and establishes water quality objectives for groundwater
and surface water within the Central Coast Region.
Aera is required to develop a Storm Water Pollution Prevention Plan, which provides
best management practices to manage storm water runoff from the project site.
Best management practices include schedules of activities, prohibitions of practices,
maintenance procedures, and other management practices to prevent or reduce the
pollutants in waters of the United States.
Board staff reviews and must concur on aquifer exemption applications under the
federal Safe Drinking Water Act.

Santa Barbara County
Planning and Development
Department

Construction activities are also regulated by the County through the issuance of
grading permits (and land use permits. These County permits address water quality
from storm water and non-storm water discharges associated with both construction
and post-construction project site runoff.
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“Our goal in redeveloping
the East Canyon oil field
is to produce the energy
California needs while
protecting human health and
the environment.”

SECTION TWO

How Geology, Laws, and Aera
Best Practices Protect Water
Resources at East Cat Canyon
Project Description
The project is located southeast of Santa Maria
in a rural area surrounded by other oil fields and
ranchlands. The project site produced oil for nearly
100 years before being decommissioned in the 1990s
for economic reasons at that time.

Figure 1

The project will include wells for oil production, steam
injection, produced water injection (underground
injection control (UIC) water supply and observation.
Oil will be produced using steam injection to enhance
oil recovery. Additional facilities on the site will

Christina Sistrunk
President & CEO
Aera Energy

include an oil-processing facility to separate oil from
the brackish water produced with the oil, steam
generators, and an office facility. It also includes
a new utility natural gas pipeline and an electrical
power upgrade. As described in Section One,
construction and operation of these wells will follow
Aera Best Practices and will be subject to strict
Number
of Wells

Description

141

Oil production wells. No fresh water will
be used for oil production, and no hydraulic
fracturing will be used in the project.

107

Steam injection wells. Steam is used
to heat the oil and help it flow into the
producing wells. No fresh water will be used
for steam injection.

24

Observation wells. An observation well is
one that neither produces nor injects fluids
into the reservoir. It contains equipment to
monitor heat and/or steam flow between
wells, and is an indicator of steam injection
efficiency.

14

Water injection wells. These are UIC wells
that will be used to return produced water
(salty, brackish water produced with oil)
back into the oil-bearing reservoir.

7

Brackish water supply wells. Brackish
water that is too salty for drinking will be
used to supplement produced water that is
recycled to make steam for injection.

3

Fresh water-supply wells. Fresh water
obtained from these wells will be used only
for landscape irrigation, dust control, fire
suppression, and sanitation.
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SECTION TWO
Geology, Laws, Aera Best Practices Protect Water
Resources at East Cat Canyon

Figure 2:
Well Drilling Overview
Oil Production Wall

Steam Injection Well Water Source Well Water Injection Well
(salty water w/ oil)
(treated produced water
Observation Wall

1,000 ft
Inactive Sealing Fault

2,000 ft

3,000 ft

4,000 ft
Fresh water wells produce from
shallow aquifers, typically in the Paso
Robles and Careaga Sands.

A 300-foot-thick impermeable sealing
layer of clay separates the fresh water
sands above, from the deeper oil and
salty water sands below, where oil
development takes place.
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Natural geologic barriers protect water resources at East Cat Canyon
Extensive geologic data show that there are both vertical and lateral barriers in the East Cat Canyon field
which separate oil from groundwater resources. There are relatively shallow fresh-water aquifers near the
surface of the field. Between the aquifers and the much deeper oil production zone below are many layers of
sand, silt and clay which are nearly one-half mile thick. These geologic layers form an impermeable barrier
between the oil and the fresh water aquifer nearly thousands of feet above it.
Figure 3:
Geology of East Cat Canyon Oil Field

Nearly one-half mile
of sediment and an
impermeable clay
layer protects fresh
water near the surface
of the field.

Empire State Building to scale
(1,454’ tall)

Paso Robles & Careaga
Formations

Fresh water aquifers

1,000 ft
Foxen Formation

Low permeability silts
300 ft. thick impermeable
clay seal

2,000 ft
Sisquoc Formation
3,000 ft

Inactive Fault

Alternating clays, silts, &
sands w/ oil & salty water
Oil production zone

Monterey Formation
4,000 ft

These low-permeability silts and impermeable clay layers act as seals because they are comprised of
consolidated fine-grained particles that prevent fluids from flowing through them.
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Figure 4:
How impermeable soil layers restrict fluid flow

Oil reservoirs such
as East Cat Canyon
have geological
conditions that do
not require using
hydraulic fracturing.
Fresh water aquifers

Low
permeability
silts
300 ft. thick
impermeable clay seal
alternating clays
and sands w/ oil
and salty water

oil production zone

Low Permeability Silts

Impermeable Clays

Silt layers are made up
of small particles which
stack closely together,
leaving very little
space in between for
fluids to flow through.
Fluids flow very slowly
through silts.

Clay layers are made
up of very tightly
packed small particles
that prevent fluid flow.
The 300-foot-thick
clay layer at East Cat
Canyon seals and
isolates oil-bearing
layers from fresh water
layers.
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The lateral barriers isolating the oil layers from the shallow aquifers are old, inactive sealing faults and also
comprise the boundaries of the oil reservoir, which are sand deposits known as “pinchouts.” These barriers
prevent oil from moving outside of the East Cat Canyon field’s boundaries. These same barriers have trapped
oil inside the field boundaries allowing for it be economically produced.
Natural geologic barriers, including sealing faults and sand “pinchouts” (i.e., the lateral sand deposition, isolate
the Cat Canyon Oil Field reservoirs. Inactive sealing faults create impermeable barriers that prevent fluids from
flowing across them.

CA DOGGR studies, and
other geologic data and
studies, show that the last
movements on East Cat
Canyon faults occurred
over 2.5 million years ago
and that the faults are
inactive.

Figure 5:
Sealing Faults

Inactive Sealing Fault

Oil Producing Zone

Reservoir pressures measured in the Cat Canyon Oil Field show that there are geological structures that serve
as natural barriers to fluid movement. These barriers include inactive faults, buried at depth, that seal and hold
oil and fluids within the reservoir. Differing fluid pressures on opposite sides of the fault indicate that the fault
provides a seal preventing fluid movement across the fault.
Injection rates, production rates, and pressures are closely monitored by Aera. Regulations require injection
pressures to be kept below levels that would fracture sediments. Injection occurs deep below a sealing layer
that prevents injected fluids from reaching the surface or shallow aquifers.
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Geology, Laws, Aera Best Practices Protect Water
Resources at East Cat Canyon

Project design and operations to protect water resources
Ensuring that oil production does not impact water resources is a key focus of state and federal government
regulations. Aera’s well designs for East Cat Canyon, along with our best practices, create additional
groundwater protections. Consistent with state and federal regulations, the East Cat Canyon project will utilize
these features to protect water resources.

Protecting Water Resources
Modern technology, best
practices

Project wells, piping, storage tanks and other facilities and infrastructure will be
designed and constructed using state-of-the-art technology, equipment, controls,
and practices in accordance with strict regulations to prevent possible impacts to
water resources.

Overlapping protection with steel Project wells will include multiple, overlapping, high-strength steel casings
and concrete (See Figures 6
and cement seals to isolate wells and deep production/injection zones from
and 7)
surrounding formations and shallow ground water zones.
All production and injection wells will include overlapping protective steel layers: 1)
An outer “surface casing” from the surface to below the base of fresh water. 2) A
production casing. 3) The production tubing. In addition, both the surface casing
and the production casing will be enclosed in cement layers.
Continuous monitoring

The drilling program for all project wells includes continuous measurement and
monitoring systems, blow-out and spill prevention equipment and comprehensive
contingency plans.

Testing to ensure wellbore
integrity

Pressure-monitoring and testing will be performed to ensure integrity of the
wellbore, well casings and cement seals throughout the drilling, construction and
operating process to ensure integrity of the wells.

Monitoring wells to ensure
integrity of steam movement

Monitoring wells will measure reservoir fluid temperatures and pressures in the oil
reservoir to evaluate steam movement and distribution in the formation.

Re-decommissioning wells
to prevent a pathway for
contamination (See Figure 8)

Aera conducted a careful analysis of all decommissioned wells, including some
pre-dating Aera, and found several wells with uncertain cement seal integrity. Aera
will re-decommission those wells, under the oversight of the California regulators.
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Wells are drilled and constructed to isolate fluid inside the wells from the fresh water zones outside. The key
steps are illustrated in Figure 6 below.
Figure 6:
How Modern Drilling Practices Protect Water

Steel Pipe Cement
Ground Level
Groundwater level
(~300 ft.)
Base of water aquifers
(~1,100 ft.)

Top of regional seal
(~1,500 ft.)

Top of production zone
(~3,000 ft.)

Step 1: The well is drilled
to just below the base
of fresh water aquifer
and steel surface casing
is cemented in place.
The casing isolates
the shallow fresh water
outside the well before
drilling continues into the
deeper layers containing
salty water and oil.

Step 2: With the fresh
water layer protected by
steel casing and cement,
drilling continues into the
deeper layers containing
salty water and oil. Drilling
continues to the total
depth (TD) of the well.

Step 3: Production
Casing is set from surface
to the top of the producing
zone. A screen (or slotted
liner) is placed from the
bottom of the production
casing to the TD of the
well and the production
casing/screen interface
is sealed. The screen will
allow oil to flow from the
reservoir into the well.

Step 4: A pump is placed
in the well, attached to a
long steel tube (tubing).
The mixture of oil and
salty water that flows
into the well is pumped
upwards through the
tubing. Fresh water zones
outside of the well are
protected from well fluids
by the tubing, production
casing, and surface
casing: more than 1” of
solid steel and 4½” of
cement.
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Figure 7 shows the view of a well, looking straight down into it. East Cat Canyon oil wells will be constructed
with multiple layers of steel and cement that completely isolate the well fluids in the production tubing from
fresh water aquifers outside of the well.

Figure 7:
Vertical View of a Well

Multiple layers of
solid steel and cement
separate the fluids
inside the well’s
production tubing,
from the fresh water
zones outside the well.
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Preventing contamination from
historical wells
USEPA and state regulators have updated and reinforced regulatory programs to prevent potential
groundwater contamination from previously decommissioned wells at oil fields.
Current regulations require that all wells within an injection area be assessed to ensure that they are
adequately sealed, or otherwise made to be adequately sealed, eliminating any potential pathways to water
resources. Aera conducted a careful analysis of all decommissioned wells, including many predating Aera,
and identified several wells with uncertain cement seal integrity which will be re-decommissioned. DOGGR will
review this analysis and oversee Aera’s work to re-decommission those wells.

How will Aera re-decommission wells?
Figure 8:
Re-Decommissioning Historical Wells

Thick
column of
cement
filling the
entire well
No cement
outside of
casing or
cement is of
questionable
integrity
Impermeable
mud used
to fill the
wellbore
instead of
cement

A decommissioned well
that is not cemented
according to regulatory
requirements

To re-decommission
the well, the previous
plugs and cement will
be drilled out, and recemented

The well is cemented
from the production
zone all the way up to
the ground surface.
If the integrity of the
cement outside of the
casing is uncertain,
then the casing is
perforated and cement
is injected to prevent
fluid migration.

Cement
injected
through
perforations
in the
casing into
the sealing
layer
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Protecting Surface Water

Additional Plans to Protect Water Resources

Aera will employ Best Management Practices to
protect surface water at the project site during
construction and operations.

Project-incorporated impact avoidance and
minimization measures will be implemented to
minimize potential environmental impacts from
site construction, well drilling, and operations and
maintenance. These measures include:

Plans will include the following measures to reduce
water quality impacts during construction:
•

Work will be performed in accordance with
applicable regulatory requirements.

•

Environmental Health and Safety Program

•

Inspection and Maintenance Program

•

Implementation of erosion control measures,
including: preservation of existing vegetation
(where possible), earthen dikes and drainage
swales, velocity dissipation devices, slope drains,
silt fences, fiber rolls, and gravel bag berms.

•

Emergency Response Plan

•

Operational Hazardous Materials Management/
Transportation (Business) Plan

•

Spill Contingency Plan

•

Spill Prevention, Control, & Countermeasures
Plan

•

Beneficial Soil Re-Use Plan

•

•

Implementation of Best Management Practices,
including but not limited to: stabilized construction
entrance/exit, exit tire shakers, wind erosion
control, stockpile management, controlled areas
for vehicle and equipment cleaning, fueling, and
maintenance, specifications for concrete curing
and finishing, proper hazardous materials storage
and use, spill prevention and control, and control
of waste.
Aera will install and maintain storm water pollution
prevention control measures and ensure that any
necessary corrections/repairs are made promptly,
and that the project complies with the Storm
Water Pollution Prevention Plan, the Construction
General Permit, and approved plans. The Storm
Water Pollution Prevention Plan will include
implementation of non-storm water management
and materials/waste management activities,
including monitoring discharges. The Storm
Water Pollution Prevention Plan also addresses
post-construction conditions to ensure that the
project will comply with Santa Barbara County’s
post-construction storm water standards.
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Conserving fresh water

Aera will not use fresh water for steam or for oil
production in this project.
Three fresh water wells will be drilled on the project
site. This water will be used only for landscape
irrigation, dust control, fire suppression, well
construction and sanitation.
Approximately 18,600 gallons of fresh water will be
used per day at the East Cat Canyon project. This is
roughly the same amount of water needed to fill an
average-sized family swimming pool in Los Angeles.
Aera will be required to plant up to 2,800 new
oak trees to replace those that must be removed.
Irrigating this new oak woodland will require a little
more than one gallon of water per day for each tree
over a period of three to five years.
The draft EIR determined that the impact of
the project on water supply in the Santa Maria
Groundwater basin is “less than significant.
Furthermore, the project will use drought-tolerant
plants, drip irrigation, compost application (carbon
farming) and other conservation practices to retain
soil moisture and minimize fresh water use.
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SECTION FOUR

Baseline water quality in the
Santa Maria Basin
The federal Safe Drinking Water Act requires
agencies that provide drinking water to regularly
analyze the quality of the water they are providing
to the public, and to report their findings to their
customers.
In addition, there have been studies related to water
quality by the United States Geological Survey
(USGS), California Department of Water Resources,
California Regional Water Quality Control Board
- Central Coast Region, State Water Resources
Control Board, City of Santa Maria, Golden State
Water Company, Central Coast Groundwater
Coalition, Santa Barbara County Water Agency. (See
Section Six for specific references).
These studies have consistently reported that no
impacts from oil and gas production are present in
the region’s public water supplies. Specifically:
•

In the Santa Maria Groundwater Basin petroleum
hydrocarbons have not been identified as
contaminants of primary concern, even though
oil and gas have been produced in the Basin for
more than 100 years.

•

Petroleum hydrocarbons from oil and gas
production have not been reported by water
purveyors in any public water supplies or drinking
water wells in the Santa Maria Groundwater
Basin.

•

Water supplies and water provided to the public
comply with all state and federal drinking water
quality criteria and regulations.

•

Oil and gas production was not identified as a
potential source of contamination to their water
supplies.
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SECTION FIVE

Addressing other concerns
about oil production and water
quality protection
Potential Well Failures
Concerns have been expressed regarding the
potential for well failure and possible releases of
well fluids to water. These concerns are often based
on incidents where releases of natural gas have
occurred from wells with inadequate casings or
inadequate cement seals in old wells, many of which
were single-cased wells (Darrah et al. 2014).
For this project, strict California regulations and
industry practices for well design, construction,
operation and monitoring are designed precisely to
prevent such releases from wells to groundwater or
the environment.
California regulations require the installation and
pressure-testing of redundant steel well casings and
cement seals, and pressure-testing and monitoring of
well systems to prevent well failure and releases to
the environment.
A comprehensive scientific study (King and King
2013) of the performance of different types and ages
of oil and gas wells at locations throughout the U.S.
concluded:
•

Current redundant-barrier well design with nested
cemented casing strings is effective in sharply
reducing pollution potential from oil and gas wells.

•

The overall risk of groundwater pollution from a
producing well is extremely low.

•

One or more barriers in a properly constructed oil
and gas well can fail without creating a pathway
for contamination of groundwater.

•

The multiple protective casings and cement seals
extending from below fresh groundwater zones to
the surface are designed to prevent releases to
the surrounding formation or groundwater.

It is important to
understand that a so-called
“failure” of a production
or injection well does not
indicate that a release
to the environment or
groundwater occurred.
Well failure may be caused
by factors that do not have
the potential to release
fluids to the environment,
such as mechanical
problems within the
well, pump or equipment
failure, problems with
the inner production
tubing, deformation or
bending of the casing or
production tubing or other
causes that do not result in
releases to the surrounding
environment, and are
quickly detected and
repaired.
Additionally, the thick sequence of low-permeability,
shale and siltstone of geologic formations above
and below the production zone in the project area
provides barriers to movement of fluids in the unlikely
event of a release into the saline-water formations
(SBCPD 2018).
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Addressing other concerns about oil production and water
quality protection

Land Subsidence
Subsidence is a lowering of the ground surface
elevation as a result of withdrawal of fluids, such
as groundwater, oil, or gas from the pore spaces
within sediments or sedimentary rocks directly below
that ground surface. In some geologic settings,
subsidence can result in sinkholes or other surface
problems. The project’s geologic layers already are
consolidated and experience less volume reduction
when fluids are extracted resulting in less potential
for lowering of the ground surface.
During the 100-plus years of oil production in East
Cat Canyon and neighboring oil fields, ground
subsidence has not been noted as a problem.
The project re-injection of steam and water will
help maintain formation pressures of the Brooks
and Sisquoc formations and prevent conditions
associated with land subsidence.

Oil Seeps
According to DOGGR, there has been no evidence
of oil seeps and/or surface expressions within the
Cat Canyon Oil Field. The draft environmental
impact report (EIR) for the project found that: “The
intervening low-permeability soils act as a barrier
to oil and produced water migrating to the ground
surface. Given the subsurface barrier between oil
producing zones and groundwater, and no historic
evidence of seeps, it is unlikely that the proposed
project would result in a seep or surface expression
of oil from cyclic steam injection.”
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