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1.0 SUMMARY

On September 23, 2004, the County of San Luis Obispo Planning Commission approved
the Final Environmental Impact Report (FEIR) for the proposed Plains Exploration and
Production (PXP) Conditional Use Permit (D010386D) for the Phase IV Expansion.
Subsequently, the County of San Luis Obispo received an appeal from Ms. Helen Hale appeal
concerning:

o Potential groundwater contamination and resulting human health effects from use as
drinking water.

Following the County of San Luis Obispo’s receipt of the appeal, the County of San Luis
Obispo Board of Supervisors received the following:

o A letter dated April 15, 2005 from Ms. Hale's attorney, which included additional
letters from Mr. Timothy Cleath, a local hydrogeologist, and Charles Champion, an
oil and gas production engineer;

» A letter dated April 6", 2005 from Rachel Kovesdi of King Ventures, which included
two additional letters from Mr. Cleath; and,

In response to these letters, PXP submitted the following letters to the County of San
Luis Obispo:

o Letter dated May 17, 2005 from Hollister & Brace to Mr. Steve McMasters of the
County of San Luis Obispo;

o Letters dated May 4, 2005 and May 12, 2005 from Mr. Dan Tormey of Entrix to Mr.
Steve Rusch of PXP; and,

s Letter dated May 13, 2005 from Mr. John Pierson of MRS.

During review of the letters listed above, County staff met with representatives of
DOGGR to discuss PXP’s Arroyo Grande Oil Field operations and DOGGR’s jurisdiction of the
proposed project. Subsequently, DOGGR submitted the following:

e A letter to County Staff dated May 25, 2005 from California Department of
Conservation, Division of Oil, Gas, and Geothermal Resources (DOGGR).

These letters raise a number of issues:

O Potential impacts to groundwater and surface water from increased steam injection
operations;

O Potential impacts to the water rights of other property owners and users in the area
of the Project;

0 Comments on the nature of some of the proposed mitigation measures and
conditions for the Project;

0 ldentification of an existing discrepancy in the Project Description regarding the
potential use of fresh water for steam injection “makeup” water and lack of
discussion of the quantity of makeup water that may be used as part of the Project;

0 PXP’s water disposal capability in the project area; and,
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[0 DOGGR's primary responsibility for regulating underground injection projects of
Environmental Protection Agency (EPA) Class |l fluids in California.

1.1 Statutory Background

Under the California Environmental Quality Act (CEQA), an Addendum to a certified EIR
or Negative Declaration is needed if minor technical changes or modifications to a proposed
project occur (CEQA Guidelines § 15164). An addendum is appropriate only if these minor
technical changes or modifications do not result in any new significant impacts or a substantial
increase in the severity of previously identified significant impacts. The Addendum need not be
circulated for public review (CEQA Guidelines § 15164[c]); however, an addendum is to be
considered along with the full text of the Final EIR by the decision making body prior to making
a decision on the project (CEQA Guidelines § 15164[d]).

None of the circumstances that require a Subsequent or Supplemental EIR, such as new
significant impacts or significant impacts of a substantially more sever nature, are present.
Thus, an Addendum is the appropriate level of CEQA analysis ad the appropriate method of
updating the analysis in the Final EIR.

1.2 Addendum Summary

Section 2.0 provides an overview of PXP’s operations at the Arroyo Grande Qil Field,
including a discussion of steam injection, oil production, and produced water management. It
also includes a clarification that no water pumped from existing water wells will be used to
augment the water supplied to the generators (“make-up water”). This is in direct contrast to
Section 3.4.2.4 of the Final EIR, which states that “If necessary, water pumped from existing
water wells can be used to augment the water supplied to the generators.”

Section 3.0 discusses issues of hydrogeologic connectivity. PXP’s Arroyo Grande Oil
Field operation includes the production of heavy oil from the first permeable zone, which is
known as the Dollie Sand Unit (production zone). Steam injection and oil production occurs
within the Dollie Sand Unit/production zone at depths of approximately 300 to 1,300 feet below
ground surface (Sande 2005, pers. comm.). The production zone is the zone of oil production,
steam injection, and produced water disposal.

Based on the lateral distance between the well and the oil production activities and the
vertical separation between oil production and groundwater production zones, it is unlikely that
the oil production activities proposed by PXP will adversely impact the quality of groundwater
produced at the domestic water well of concern (King Water Well) or other water supply wells.
Nevertheless, PXP’s oil production activities could possibly impact the quality of groundwater
produced at the well in question. It is possible that oil field operations could affect groundwater
in the field. This would depend on the geology and proximity of domestically-produced
groundwater wells. The probability would be higher in areas where oil is naturally occurring at
the surface (seeps), thereby indicating a close proximity or connection between the oil bearing
layers and shallow aquifers. In this respect, there may be naturally occurring contamination of
groundwater due to the same reasons.
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Section 4.0 provides a groundwater monitoring program, which would be implemented
by PXP through oversight by the County of San Luis Obispo’. A Sentry Groundwater Monitoring
Well Program is proposed involving construction of three Sentry Wells with similar construction
details as the well of concern, and monitoring and reporting on a semi-annual basis.

Section 5.0 summarizes the roles and responsibilities of the California State Water
Resources Control Board (SWRCB)/California Regional Water Quality Control Board (RWQCB)
and DOGGR regarding the construction and operations of oil fields in California. DOGGR is
mandated by Division 3 of the Public Resources Code to supervise the drilling, operation,
maintenance, and plugging and abandonment of oil, gas, and geothermal wells; and the
operation, maintenance, and removal of tanks and facilities. In California, all Class Il injection
wells are regulated by DOGGR, under provisions of the state Public Resources Code and the
federal Safe Drinking Water Act. The SWRCB and RWQCB are responsible for maintaining
water quality in the State of California under the authority of the federal Clean Water Act, and
the State Porter-Cologne Water Quality Control Act (PCWQCA). Pursuant to § 13260 of the
California Water Code, persons discharging or proposing to discharge waste that could affect
the quality of the waters of the State, such as California's surface, coastal, or groundwater,
other than into a community sewer system, are required to file a Report of Waste Discharge
(ROWD) and obtain Waste Discharge Requirements (WDRs). Copies of the monitoring reports
for the monitoring program would be made available to DOGGR and the RWQCB.

Section 6.0 includes copies of the aforementioned comment letters and responses to
these letters.

! Preparation and implementation of a groundwater monitoring program was included as a Mitigation Measure in the
EIR.
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2.0 OIL FIELD OPERATIONS

2.1 Plains Exploration and Production Arroyo Grande Qil Field Production

PXP currently produces approximately 1,800-1,900 barrels of oil per day? (BOPD) from
about 125 producing wells in the 320-acre Arroyo Grande Oil Field, whose boundary is defined
by the DOGGR. The project area is shown in Figure 1. Many of the existing wells on the
property are co-located with steam injection wells, which provide steam for enhanced oil
recovery. Other existing production facilities include above-ground pipelines, six (6) steam
generators (4 west of Price Canyon Road; 2 east of the road), “steam headers” (which distribute
steam to the steam injection wells), a dehydration facility for the entire field, and a gas plant.

The dehydration and gas plants are located on the west side of Price Canyon Road.
The dehydration plant has several associated facilities, including heater treaters, oil storage
tanks, vapor recovery compression, water softening equipment, and sand filters. The gas plant
processes about 1.5 million standard cubic feet per day (MMSCFD) of associated gas (“casing
gas”) that contains carbon dioxide and hydrogen sulfide, which is removed using a patented
absorption process. The resulting waste steam is reinjected into designated injection wells. All
hydrocarbon pipelines crossing underneath Price Canyon Road and Pismo Creek are contained
within “conductor pipelines,” which are intended to contain any oil releases that could occur from
these pipelines. Figure 2 shows a fluid schematic diagram of the oil field.

2.2  Steam Injection

Steam injection (through either steamflooding or cyclic stimulation) is an enhanced oil
recovery technique to lower the viscosity of heavy crude so it will flow. Steamflooding is carried
out by injecting steam into a reservoir through injection wells (see Section 1.3) and producing
the oil from nearby production wells. Steamflooding is designed to heat the entire formation
between wells to produce larger volumes of oil than could be produced with cyclic injection. The
injected water increases or maintains the reservoir pressure, pushing the oil through the
reservoir to the producing wells in a manner similar to natural water drive. Figure 3 generally
illustrates how the steamflooding process works. Once produced, the steam and oil are
separated and the water is usually recycled to make additional steam.

Cyclic steam is used initially on the production wells to help establish or improve fluid
communication between injection and production wells. After this initial heating, steamflooding
is begun. Cyclic steaming is carried out by injecting a predetermined amount of steam into a
producing well for a short period every few months. After injection, the well is shut in for a brief
period to allow the steam to condense and the heat to penetrate the surrounding formation,
thereby lowering the viscosity of the surrounding oil. When the steam-soak period is completed,
the well is returned to production for a number of months.

2.3 PXP Steam Injection Process

The primary method of steam injection utilized at the Arroyo Grande Qil Field is steam
flooding (with some associated cyclic steaming). Steam is injected into “injection” wells where it
raises the temperature of the oil reservoir, decreases the oil viscosity, and floods or pushes the
oil to “producing” wells which surround each injector. Periodically production wells are selected

? One barrel equals 42 gallons
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to be cyclic steamed, wherein a relatively “small” volume (relative to injectors) is injected into the
well and produced back to enhance its productivity.

The steam injection process at the oil field increases the temperature of the oil to reduce
the characteristically high viscosity of approximately 3,500 centipoises (cp) at 90° F. At lower
viscosity, the oil flows more easily. Steam is injected at pressures of 500 to 800 pounds per
square inch gauge (psig). The oil and water is pumped to the surface from the well to the tank
battery facility for separation. The reservoir temperature is approximately 90° F, and the
corresponding viscosity is 3,500 cp.

The Arroyo Grande Oil Field currently includes 50 steam injection wells (injectors), and
the proposed expansion of the oil field will include the addition of 30 more steam injectors.
PXP’s Arroyo Grande Oil Field operation includes the production of heavy oil from the first
permeable zone capable of producing oil, which is known as the Dollie Sand Unit (production
zone). Steam injection and oil production occurs within the Dollie Sand Unit/production zone at
depths of approximately 300 to 1,300 feet below ground surface (Sande 2005, personal
communication). The production zone is the zone of oil production, steam injection, and
produced water disposal. Figure 4 presents in plan view, the approximate boundaries of the
Phase IV Development Plan and the line of section C-D. Cross Section C-D is shown as a
cross section in Figure 5.

24 Injection Wells

About 25,000 injection wells are used for waterflood, steamflood, cyclic steam, and
water disposal in California (DOGGR 2005). These wells are referred to as Class Il injection
wells under the Underground Injection Control (UIC) program. Class Il injection wells are used
to safely dispose of the salt and fresh water produced with oil and gas, as well as to inject
steam. Injection is often accomplished in a manner that will increase oil and gas production.
Approximately 6 times more water than oil is produced from California's oil and gas fields
(DOGGR 2005).

In about 90 percent of the Class Il injection wells, water is injected into petroleum
reservoirs to increase oil production. Approximately 60 percent of California's oil production is a
result of Class Il injection wells.

After a well is drilled, often to depths typically of over 5,000 feet throughout California,
steel pipe called casing is cemented in the drill hole. The casing and cement prevent fluids in
different zones from mixing with each other or with injected fluids. The casing and cement are
perforated opposite the injection zone. To provide additional protection, tubing is placed in the
well to a point just above the perforations and a packer is used near the bottom of the tubing to
seal it against the casing. The packer prevents water from entering the space between the
tubing and casing when water is injected down the tubing. Several tests witnessed and
approved by DOGGR staff are completed to make sure the well is operating properly and the
injected fluids are confined to the intended injection zone.

An injection zone is usually sandstone, a rock porous and permeable enough to accept
injected fluids. Rock beds chosen for injection zones are confined by impermeable beds, like
shale, which act as cap rocks, confining injected liquids in the porous beds.
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