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Statement of Basis for the Aquifer Exemption of the Tulare Formation, North Antelope Hills Oil Field

	Field:
	North Antelope Hills Oil Field

	County:
	Kern County, California

	Class and Well Type:
	Class II, Water Disposal and Enhanced Oil Recovery

	Geologic Formations:
	Tulare Formation

	Federal Exemption Criteria:
	40 CFR §§146.4(a) and 146.4(c)



The California Department of Conservation, Geologic Energy Management Division (CalGEM), in consultation with staff of the State Water Resources Control Board (State Water Board) and the Central Valley Regional Water Quality Control Board (collectively, the Water Boards), is considering recommending that the United States Environmental Protection Agency (US EPA) exempt a portion of Tulare Formation aquifer between the Antelope Hills and North Antelope Hills Oil Fields under the Safe Drinking Water Act for purposes of receiving fluids from Class II injection wells.

The proposed exemption interval, which is between the Antelope Hills and North Antelope Hills Oil Fields, is referred to as the North Antelope Hills Tulare Oil Sand. For purposes of this proposal, the North Antelope Hills Tulare Oil Sand includes the basal portions of the Tulare Formation below the Tulare Clay. 

This proposal would exempt the Tulare Oil Sand within the Proposal Area. This document summarizes the basis for CalGEM’s potential recommendation to the US EPA.

SYNOPSIS

In 1983, subject to ongoing US EPA supervision, the US EPA granted CalGEM primary authority to regulate Class II injection in California for purposes of achieving the objectives of the Safe Drinking Water Act. These objectives include regulating Class II injection to ensure that current or anticipated sources of drinking water are not endangered. Federal regulations broadly define underground sources of drinking water as any geologic formation that contains water with a total dissolved solids composition of less than 10,000 milligrams per liter in a sufficient quantity to supply a public water system. Class II injection encompasses injection for enhanced oil recovery (e.g., injection of water or steam to increase oil production) and for disposal of produced fluids associated with oil and gas production. 

As part of its ongoing supervision of Safe Drinking Water Act implementation, the US EPA retains authority to designate specific water-containing geologic formations (i.e., aquifers) “exempt” from presumptive classification as a source of drinking water. This aquifer exemption process involves a careful case-by-case evaluation of characteristics affecting the aquifer’s potential for use as a source of drinking water based on specific criteria set by federal law. CalGEM, with concurrence from the State Water Board, may submit a proposal to the US EPA recommending that an aquifer be designated “exempt” for the purpose of receiving fluids from Class II injection wells. Although the decision to designate an aquifer exempt ultimately rests exclusively with the US EPA, California state law adds additional criteria that CalGEM and the Water Boards must evaluate before proposing an aquifer exemption to the US EPA. These state law criteria are intended to help ensure that injection activity will not negatively affect waters of potential beneficial use. The federal and state components of the aquifer exemption process are important mechanisms for regulating the safe operation of Class II injection in California. 

In 2019, Premier Resource Management LLC, utilizing new and detailed information, requested that CalGEM propose to the US EPA an exemption for a portion of the Tulare Formation between the Antelope Hills and North Antelope Hills Oil Fields. The proposed exemption interval includes the basal portions of the Tulare Formation, identified as the Tulare Oil Sand, which exists below the Tulare Clay. Based on a rigorous review of the supporting information, and with preliminary concurrence from the State Water Board, CalGEM has determined that the Tulare Oil Sand identified within the Proposal Area meets the criteria for proposal of an aquifer exemption recommendation to the US EPA. 

In accordance with section 146.4 of title 40 of the Code of Federal Regulations (40 CFR), the information presented in the proposal materials supports a conclusion that the Proposal Area does not currently serve as a source of drinking water, and that the Proposal Area is not reasonably expected to  serve as a source of drinking water, because of elevated TDS concentrations, presence of hydrocarbons, and presence of other constituents harmful to human and plant health such as boron. In accordance with California Public Resources Code (PRC) section 3131, information presented in the proposal materials also supports a conclusion that injection of fluids into the Proposal Area will not affect the quality of water that is, or may reasonably be, used for any beneficial use, and that injected fluids will remain confined in the Proposal Area.

If approved by the US EPA, this aquifer exemption proposal would clarify that the Proposal Area may be a suitable location for Class II injection to occur. However, approval of the proposed aquifer exemption would not, by itself, authorize any new injection activity. Approval to operate a Class II injection project involves a regulatory process separate from aquifer exemption. The approval process for operation of a Class II injection project includes evaluation of well construction, pressure limits, and many other project-specific details not considered in the context of an aquifer exemption proposal. 

Additional information about this aquifer exemption proposal may be found in the supporting proposal materials. 

LOCATION

The Proposal Area is located in the northwestern portion of Kern County (southern San Joaquin Valley), approximately forty-five miles northwest of Bakersfield, California within Township 27 South / Range 19 East (T27S/R19E), T27S/R20E, and T28S/R20E Mount Diablo 
Basin and Meridian (M.D. B.&M.). 

A map depicting the boundaries of the Proposal Area appears at the end of this document. 

AQUIFER EXEMPTION CRITERIA

Federal Exemption Criteria: 

Section 146.4 of Title 40 of the Code of Federal Regulations. (40 CFR § 146.4)

An aquifer or a portion thereof which meets the criteria for an “underground source of drinking water” in 40 CFR section 146.3 may be determined under 40 CFR section 144.7 to be an “exempted aquifer” if it meets the following criteria:

(a) It does not currently serve as a source of drinking water; and
(b) It cannot now and will not in the future serve as a source of drinking water because:
(1) It is mineral, hydrocarbon or geothermal energy producing, or can be demonstrated by a permit applicant as part of a permit application for a Class II or III operation to contain minerals or hydrocarbons that considering their quantity and location are expected to be commercially producible. 
(2) It is situated at a depth or location which makes recovery of water for drinking water purposes economically or technologically impractical; 
(3) It is so contaminated that it would be economically or technologically impractical to render that water fit for human consumption; or
(4) It is located over a Class III well mining area subject to subsidence or catastrophic collapse; or
(c) The total dissolved solids content of the ground water is more than 3,000 and less than 10,000 mg/l and it is not reasonably expected to supply a public water system.

California State Criteria for Aquifer Exemption Proposals: 

California Public Resources Code section 3131, subdivision (a). (PRC § 3131(a))

To ensure the appropriateness of a proposal by the state for an exempted aquifer determination subject to any conditions on the subsequent injection of fluids, and prior to proposing to the US EPA that it exempt an aquifer or portion of an aquifer pursuant to 40 CFR section 144.7, CalGEM shall consult with the appropriate regional water quality control board and the State Water Board concerning the conformity of the proposal with all of the following:

(1) The criteria set forth in 40 CFR section 146.4.
(2) The injection of fluids will not affect the quality of water that is, or may reasonably be, used for any beneficial use.
(3) The injected fluid will remain in the aquifer or portion of the aquifer that would be exempted.

BASIS FOR EXEMPTION

The Proposal Area meets the federal criteria for aquifer exemption, as described in 40 CFR sections 146.4(a) and 146.4(c).

The Proposal Area also meets the California criteria for proposal of an aquifer exemption to the US EPA, as described in PRC section 3131(a). 

Proposal Area Meets Federal Exemption Criteria 

It does not currently serve as a source of drinking water. (40 CFR § 146.4(a))

Pursuant to 40 CFR 146.4(a), the groundwater in the Proposal Area does not currently serve as a source of drinking water. A search for water supply wells was conducted within and around the Proposal Area. The water well search entailed obtaining data files from the Department of Water Resources water well completion reports, Kern County Environmental Health water well completion reports, and the Groundwater Ambient Monitoring and Assessment (GAMA) Groundwater Information System. A field reconnaissance including drone flyover was also conducted to investigate evidence of water supply wells. Any potential water supply wells identified within one mile of the Proposal Area boundary are included in the analysis. There are no known drinking water supply wells completed within the Tulare Oil Sand in the Proposal Area. Two water supply wells were identified within one mile of the Proposal Area boundary. The completion depths of these two wells are not available. Field reconnaissance was unable to locate or find evidence of these two water supply wells. A third potential water supply well, other, may exist within one mile of the Proposal Area. The water supply wells within one mile of the Proposal Area are inactive. The nearest known active agricultural, municipal, and domestic water supply wells are 7.9, 10.4, and 11.4 miles away from the Proposal Area boundary, respectively. 

The total dissolved solids content of the groundwater is more than 3,000 mg/L and less than 10,000 mg/L and is not reasonably expected to supply a public water system. (40 CFR § 146.4(c))

The total dissolved solids (TDS) content of the Tulare Oil Sand water is between 3,000 to 10,000 milligrams per liter (mg/L), ranging from 9,600 mg/L to 9,900 mg/L. These data are based on historical water quality samples collected within the aquifer exemption Proposal Area. In addition to the elevated TDS concentrations, the Tulare Oil Sand is not reasonably expected to supply a public water supply system due to the presence of other constituents harmful to human and plant health such as boron, which ranges from 25 mg/L to 28 mg/L. The Tulare Oil Sand has no natural recharge from the surface. Further, the Tulare Oil Sand contains demonstratable hydrocarbons across approximately two-thirds of the Proposal Area. The groundwater within the Tulare Oil Sand is not reasonably expected to serve as a source of drinking water due to elevated TDS and the presence of other constituents harmful to human and plant health such as elevated boron and hydrocarbons.  

Proposal Area Meets California State Criteria for Aquifer Exemption Proposals

The Proposal Area meets US EPA exemption criteria. (PRC § 3131(a)(1))

As discussed above, the Proposal Area meets the federal criteria for aquifer exemption —specifically, 40 CFR sections 146.4(a) and 146.4(c).

The injection of fluids into the Proposal Area will not affect the quality of water that is, or may reasonably be, used for any beneficial use. (PRC § 3131(a)(2))

As per PRC section 3131(a)(2), injection fluids are not expected to affect the quality of water that is, or may reasonably be used for any beneficial use because (1) groundwater contained in the proposed exempted area contains petroleum hydrocarbons and/or elevated concentrations of other constituents such as TDS and boron at concentrations that limit its suitability for agricultural, domestic, and other beneficial use and the proposed exempted aquifer is a confined aquifer that is closed from surface recharge areas, and (2) the injected fluids are expected to remain within the proposed exempted area.
 
The injected fluid will remain in the aquifer or portion of the aquifer that would be exempted. (PRC §3131(a)(3))

The requirement of PRC section 3131(a)(3) is satisfied as the injected fluids are expected to remain in the Proposal Area due to a combination of geological and engineering conditions. 

Vertical containment above the Tulare Oil Sand is provided by the overlying low permeability Tulare Clay interval, which is over 200 ft thick across the Proposal Area. Vertical containment in the downward direction is partially controlled by shales of the Monterey and Temblor Formation. The Tulare Oil Sand is in hydraulic communication with the underlying marine sands of the Temblor and Kreyenhagen Formations. The 400 ft Kreyenhagen Formation Canoas Shale ultimately provides lower confinement across the Proposal Area. Lateral containment in the Proposal Area is provided by pinchouts to the north, south, and east and a combination of sealing faults and pinchouts to the west, which will provide isolation of injected fluids. 

Consistent with PRC section 3131(a)(3) and 3131(c), a conduit analysis review was conducted to evaluate the potential for fluid migration outside the Proposal Area into overlying beneficial use aquifers. The review evaluated all active, idle, and plugged and abandoned wells within the Proposal Area to ensure that injected fluid will remain in the portion of the aquifer that would be exempted. 

In 2025, the Operator submitted wellbore diagrams and well integrity information to CalGEM and Water Boards staff for all active, idle, and plugged and abandoned wells located in the Proposal Area. Water Boards and CalGEM staff identified 45 potential conduit wells. The Operator submitted a Conduit Analysis Monitoring and Remediation Plan in 2026 to address the 45 potential conduit wells. CalGEM and Water Boards approved the Operator’s Conduit Analysis Monitoring and Remediation Plan on February 12, 2026.

Project-Level Limitations and Conditions
 
Approval of Class II underground injection control (UIC) projects involve a joint review by CalGEM and the Water Boards staff. CalGEM and the Water Boards staff shall require monitoring or remediation of potential conduit wells within the Proposal Area as outlined in the Conduit Remediation and Monitoring Plan dated January 29, 2026. CalGEM and Water Boards staff will consider incorporating other conditions into approvals of Class II injection projects. Potential conditions include, but are not limited to, collecting groundwater samples from proposed injection project wells that are completed in the portion of the exempted formation proposed for injection to establish baseline groundwater quality prior to fluid injection and requiring monitoring to validate that injected fluids remain in the exempted area. In addition, for any injection project within one-quarter mile of a potential conduit well, Water Boards staff may seek additional monitoring or remediation requirements to ensure that the injected fluids remain within the exempted areas. If a monitoring requirement is incorporated in a UIC project approval, the operator must submit a work plan to the Central Valley Regional Water Quality Control Board for approval.


CONCLUSION

Information presented in the proposal materials supports the following conclusions regarding the Proposal Area: 

1) The Proposal Area does not currently serve as a source of drinking water; 
2) Groundwater in the Proposal Area contains TDS between 3,000 and 10,000 mg/L and is not reasonably expected to supply a public water system due to the presence of petroleum hydrocarbons and/or elevated concentrations of other constituents, such as boron; 
3) The injection of fluids into the Proposal Area is not expected to affect the quality of water that is, or may reasonably be, used for any beneficial use; and
4) The injected fluids are expected to remain in the aquifer or portion of the aquifer that would be exempted. 

Based on these factors, as further discussed in the supporting proposal materials, and pending review of all timely and relevant comments from the public, with the concurrence of the State Water Board, CalGEM intends to recommend that the US EPA designate the Proposal Area an exempted aquifer for purposes of receiving fluids from Class II injection wells.
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