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Abstract
Oil and water will not mix unless sheared at high speeds, forming an emulsion. This is an interesting metaphor considering that a fierce
emulsion of interests, tied to the Safe Drinking Water Act (SDWA), is churning around and about California’s aquifers. The driving question is
this: What water should be protected? Although this question inspires ongoing discussions and disagreements between regulatory agencies, the
public, and the State’s energy providers, a rational, data-based approach is beginning to prevail. Enacted in 1974, the SDWA is the federal law
that protects public drinking water supplies throughout the nation. The SDWA assumes all groundwater with less than 10,000 mg/L (ppm) TDS
is a potential source of drinking water and mandates its protection. Hundreds of oil and gas reservoirs throughout the state have been exempted
from the SDWA, but the areas exempted are limited to the oil productive areas of 1973. Today, many oil and gas operators wish to expand their
injection operations beyond these exempted areas and have submitted massive amounts of data to the DOGGR to demonstrate that the targeted
aquifer areas meet exemption criteria. The State, in cooperation with the EPA and operators, works to evaluate the protected waters to
determine if their classification as an underground source of drinking water (USDW) is warranted. The process, to be detailed during the
presentation, has evolved over the last two years and is now more efficient and transparent. The presentation will include details on the rigorous
scientific review of regional and subsurface parameters.
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California Oil and Gas Fields, 1973, Volumes I and II: California Division of Oil and Gas.
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The Safe Drinking Water Act (SDWA)
• Enacted in 1974, amended in 1986 and 1996 to further
protect drinking water and its sources.
• An Underground Source of Drinking Water (USDW) is
defined as:
an aquifer or its portion: (a)(1) Which supplies any public water
system; or (2) Which contains a sufficient quantity of ground water to
supply a public water system; and (i) Currently supplies drinking
water for human consumption; or (ii) Contains fewer than 10,000
mg/l total dissolved solids; and (b) Which is not an exempted aquifer
(40 CFR 144.3).

• An exempted aquifer is no longer classified as a source of
drinking water.
https://www.epa.gov/sites/production/files/2015-04/documents/epa816f04030.pdf

The Safe Drinking Water Act (SDWA)
• To be exempted, it must be demonstrated that:
a)

[The Aquifer] 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:

c)

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

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 (40 CFR 146.4).

• The US EPA is agency that makes the decision for whether an exemption is appropriate.
https://www.epa.gov/sites/production/files/2015-04/documents/epa816f04030.pdf

So if the EPA makes the decision,
how does DOGGR and the WB get
involved?

State Agency Involvement
• The Division follows PRC 3131 (a) that
mandates further scrutiny prior to
proposing to the EPA.
• Notably, applications must demonstrate:

• The injection of fluids will not affect the quality
of water that is, or may reasonably be, used for
any beneficial use.
• The injected fluid will remain in the aquifer or
portion of the aquifer that would be exempted.
• The Water Boards must be consulted and the
State Water Board must concur that the
proposal merits consideration.

What areas and formations are exempt?
• The Primacy Agreement between the DOGGR and US
EPA defines the productive areas outlined in 1973
COGF as the exempt aquifers.
• California Oil and Gas Fields (1973) identifies the
exempt zones with the title “Productive Zone”Newer

editions are available, but the productive area identified is not the area that
is exempt. These newer editions have updated data (maps, initial
production/ pressure, bubble point, the application of EOR techniques).

• As production techniques innovate and oil price
fluctuate, the productive area has expanded, but the
exemption areas have remained static.
• This leaves potential for new exemptions and
expansions of current exemptions to be sought.
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40 CFR 146.4
a) The aquifer does not currently serve as a source of drinking water.
b) The aquifer cannot now, and will not in the future, serve as a source of drinking water because:
1)

c)

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 operation to contain 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

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 (40 CFR 146.4).

PRC 3131 (a)
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.
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Presenter's notes: This chart shows the relationship between the salinity of Santa Margarita Formation waters with depth. This chart includes both measured and calculated TDS values. Notice that as depth increase salinity rises
and values are consistently greater than 3,000 parts per million (short pause).

40 CFR 146.4 (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.
CA Title 22 Drinking Water Standards
Max. Contaminant
Level (mg/l)
Constituent
Total Dissolved Solids*
1,000
Chloride
500
Iron
0.3
pH
8.5 Units
Sulfate
500
Specific Conductance
1,600 Micromohs
Boron
1
Calcium
120
Magnesium
120
Potassium
None
Sodium
100
Benzene (µg/l)
1
Ethylbenzene (µg/l)
680
Toluene (µg/l)
100
Xylene (µg/l)
1,750

Avg. Santa Margarita Fm.
Measured Contaminant Level
(mg/l)
7,179
3,818
2,864
9
322
14,493
7
369
43
77
2,005
2,705
2,696
2,043
2,656

Comments
Exceeds by 6.2X
Exceeds by 6.6X
Exceeds by 9,546X
Exceeds by 0.06X
Acceptable Level
Exceeds by 8.1X
Exceeds by 6X
Exceeds by 2.1X
Acceptable Level
—
Exceeds by 19X
Exceeds by 2,703X
Exceeds by 3.0X
Exceeds by 19.4 X
Exceeds by 0.5X

Presenter's notes: The waters of the Santa Margarita Formation are not expected to supply a public water system because the aquifer is so contaminated that it would be uneconomic and impractical to make the water fit for human
consumption. This chart shows the maximum contaminant level accepted within the state of California for various constituents. It is apparent that the Average Santa Margarita Formation waters regularly exceed these thresholds by
several orders of magnitude. Furthermore, many of these chemicals are known to be hazardous to human health. Because of this, groundwater from the Santa Margarita Formation should not be used as a source of drinking water.

TEJON OIL FIELD Transition Zone
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• Injectate = Produced
water
• Injectate is not
affecting any
beneficial use.
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2015 IDLE WELL PRESSURES

JASMIN OIL FIELD Cantleberry Sand
SG =

141.5
(°𝐴𝐴𝑃𝑃𝐼𝐼 + 131.5)

psi = [(𝑆𝑆𝐺𝐺 * 62.4 𝑙𝑙𝑏𝑏/𝑓𝑓𝑡𝑡3) * (height of fluid 𝑓𝑓𝑡𝑡 )]

Fluid Height (ft)

°API

SG (60 °F)

Psi gradient (lb/ft3)

Reservoir psi (psi)

2244
2297
2557
2152
1650
1987
2321
2086
2318

14
14
14
14
14
14
14
14
14

0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97

60.6845
60.6845
60.6845
60.6845
60.6845
60.6845
60.6845
60.6845
60.6845

945.6674
968.0026
1077.572
906.8967
695.3436
837.3623
978.1167
879.0829
976.8525

OTHER WAYS TO SHOW CONTAINMENT
• Differing Water Chemistries
• Core Samples

Porosity, Permeability, Fluid Saturations,
Hydraulic Conductivity

• Temperature Observation
• Production Responses to injection

Water injection versus water production

Sealing Fault?
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