
Including Coastal Basin Aquifers and Eureka Area Basins

NORTHERN CALIFORNIA BASIN-FILL AQUIFERS
http://pubs.usgs.gov/ha/ha730/ch_b/B-text5.html

http://water.usgs.gov/ogw/aquiferbasics/ext_pacnorbf.html

“The northern California basin-fill aquifers comprise an assemblage of intermontane aquifers in 
northern California (fig. 132) that have similar hydrogeologic characteristics.” 

“These basins are much like the Coastal Basins aquifers in that the principal water-yielding 
deposits are unconsolidated sediments of Quaternary age, but the geologic history of the basin-
fill aquifers is different.”
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b132.gif

“The valleys are located mostly in the Cascade Mountains, the northern Sierra Nevada, and the
Modoc Plateau. All the valleys are drained by tributaries or the main stems of the Klamath and 
the Sacramento Rivers. The primary land uses in these sparsely populated valleys are 
agriculture and grazing; some land is devoted to timber.”
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“The most common use of water withdrawn from the northern California alluvial-valley 
aquifers is irrigated agriculture. Surface water provides the largest source of supply, but ground 
water is a significant percentage of the total water withdrawn, especially in dry years. 
Municipal and industrial supplies in most of the valleys depend primarily on ground water. 
Ground-water withdrawals currently (1995) do not exceed natural recharge in these valleys.”

COASTAL BASINS AQUIFERS
http://pubs.usgs.gov/ha/ha730/ch_b/B-text4.html

“The California coastal region has been subjected to intense tectonic forces for millions of 
years. Folding, faulting of marine sediments, and associated volcanism resulted in the formation
of the Klamath and the Salmon Mountains in northern California and the Coast Ranges that 
extend along most of the California coast. Terrestrial, marine, and volcanic rocks deposited in 
intermontane valleys compose the aquifers herein called the Coastal Basins aquifers.”

“The Eureka area basins, which consist of the Mad River Valley, the Eureka Plain, and the Eel 
River Valley, are located southwestward of the Klamath Mountains at the north end of the 
Coast Ranges (fig. 104). The basins are not densely populated; agriculture and timber are the 
major industries in the area, and pastureland accounts for most of the agricultural acreage.
The predominant feature of the Eureka area is Humboldt Bay, which is separated from the 
ocean by spits.” 

“Humboldt Bay, the northern end of which is known as Arcata Bay, extends 12 miles parallel to
the coastline and is 0.5 to 4 miles wide. The land on the inland side of the bay is flat to gently 
rolling. The shoreline of the bay has a well-developed beach from which dunes extend inland a
short distance over the alluvial plain”.

Coastal Basin Aquifers:
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b102.gif

Side-cut of the valleys that form the Coastal Basins:
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b103.gif

Eureka Area Basins
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b104.gif

“The major streams that drain the area are the Eel River, which flows into the Pacific Ocean 
south of Humboldt Bay, and the Mad River, which flows into the Pacific Ocean north of the 
bay. Several small streams also flow into Humboldt Bay. All the streams are tidally influenced 
and have brackish-water marshes and mud flats along their banks for as much as 1 to 2 miles 
inland.”

Aquifers and Confining Units
“Unconsolidated deposits of sand, gravel, silt, and clay, which are Pliocene and younger and 
primarily of alluvial origin, compose the Eureka area aquifers (fig. 104). Near the coast, the 
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alluvial deposits interfinger with estuarine sediments and locally are underlain by marine 
sediments. The thickness of the unconsolidated deposits ranges from only a few feet to as much
as 1,000 feet;
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b105.gif
The unconsolidated deposits range from coarse to fine grained. The most permeable deposits 
are surficial alluvium and dune sands. Virtually all fresh ground water is withdrawn from these 
deposits, but deeper beds yield water in some places. The permeability of the unconsolidated 
sediments varies with location, however, and well yields vary accordingly. Consolidated and 
semicon-solidated rocks of minimal permeability form the boundaries of the aquifer system.”

“Distinct confining units are scarce in the unconsolidated deposits, but large total thicknesses of 
fine-grained sediments can impede vertical flow sufficiently to create an increase in hydraulic 
head with depth. Consequently, depending upon the permeability and depth of the water-
yielding deposits at a particular location, ground water can be under either confined or 
unconfined conditions.”

“The primary fresh ground-water body in the Eureka area is in the Eel River Valley, where 
ground water under unconfined, or water-table, conditions is available nearly everywhere at 
depths of 30 feet or less. An exception is in the vicinity of Ferndale, where sediments are fine 
grained, have minimal permeability, and yield little water to wells except near the mouths of 
streams, where the sediments are coarse grained and fluvial. A perched water table is above 
clay beds that form a local confining unit in terrace deposits near the Eel River.”

“Water in the deeper parts of the aquifer in the Eel River Valley, near Humboldt Bay in the 
Eureka Plain, and in the Mad River Valley, between Eureka and Arcata, is under confined or 
partially confined conditions.”

Ground-Water Movement
“The aquifer is recharged primarily by runoff from the hills that surround the stream valleys 
and by seepage from the upper reaches of streams. Minor recharge is by lateral movement of 
water from adjacent rocks and by direct precipitation. Deeply-buried sediments are recharged 
by precipitation where they crop out and by leakage from shallower water-yielding beds to 
which they are hydraulically connected, especially where withdrawals from the deep sediments
are sufficient to cause a downward hydraulic gradient. Ground-water movement in the surficial
deposits is generally toward the coast;
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b106.gif
where the water mostly discharges into estuarine reaches of the rivers; some water discharges 
directly into Humboldt Bay or the Pacific Ocean, or is withdrawn by wells. Water in the 
deeper sediments is discharged by vertical flow to shallower deposits where the hydraulic 
gradient is upward, or is withdrawn by deep wells.”

When the intersection between the aquifer and the land's surface is natural, the pathway is 
called a spring. If discharge occurs through a well, that well is a flowing or artesian well. 
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The California Department of Water Resources considers more than 100 coastal basins to be 
"significant" because of the amount of ground water potentially obtainable or the scarcity of 
surface-water sources in a basin. Nearly all of the large population centers in California are 
located in the coastal basins.

All data above is from USGS
USGS GROUND WATER ATLAS of the UNITED STATES, 

California, Nevada, HA 730-B

Eureka Area Basins
http://pubs.usgs.gov/ha/ha730/ch_b/gif/b104.gif

Further data regarding Basin Aquifers in Northern California;

GOOGLE EARTH Library
Interactive Polygon Overlay of groundwater aquifers in California. Click on a colored area to 
see the name of the Aquifer and Sub-Basin. 
http://www.gelib.com/california-aquifers.htm
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Groundwater Reports, tables, and links pertinent, or related to, groundwater quality in the 
State of California; State Water Resources Control Board.
http://www.swrcb.ca.gov/gama/report_depot.shtml

In California, ground water provides approximately 40 percent of the fresh water supply. Long
term pumping rates in excess of recharge have adverse effects, such as reducing aquifer water 
pressures, lowering water tables, causing land subsidence and infrastructure damage, 
impairment of water quality and significantly increasing pumping costs. Under present-day 
climatic conditions these aquifers usually are not recharging at appreciable rates. Pumping this 
water is similar to mining a non-renewable resource, a practice called "overdrafting." 
http://ca.water.usgs.gov/misc/asr/

Natural basins are found underneath 40 percent of California’s land area.
http://www.aquapedia.com/aquifers/

“Aquifers come in two types. Some are formed in the space between porous materials such as 
sand, gravel, silt or clay and are known as alluvial aquifers or unconfined aquifers. However, in
many places in California, there are aquifers beneath a rock layer that does not allow water to 
permeate in measurable amounts. These are known as confined aquifers.”

“Confined aquifers under pressure are known as artesian aquifers. This pressure can push water 
to the surface, which when drilled are called artesian wells. Aquifers can also be several feet 
thick or several thousand feet thick and can be found across California, from the brackish coast 
to the Central Valley to the desert interior.”

This diverse geography brings with it a range of challenges. Adding to those challenges, 
California uses more groundwater, the main water source for aquifers, than can be replaced 
naturally or artificially.
http://www.aquapedia.com/groundwater/

USGS Science School concludes:
http://ga.water.usgs.gov/edu/earthgwaquifer.html
Groundwater is one of our most valuable resource even though you probably never see it or 
even realize it is there. As you may have read, most of the void spaces in the rocks below the 
water table are filled with water. But rocks have different porosity and permeability 
characteristics, which means that water does not move around the same way in all rocks below
ground.

When a water-bearing rock readily transmits water to wells and springs, it is called an aquifer. 
Wells can be drilled into the aquifers and water can be pumped out. Precipitation eventually 
adds water (recharge) into the porous rock of the aquifer. The rate of recharge is not the same 
for all aquifers, though, and that must be considered when pumping water from a well.

Groundwater occurs in the saturated soil and rock below the water table. 
Water movement in aquifers is highly dependent of the permeablility of the aquifer material.
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Permeable material contains interconnected cracks or spaces that are both numerous enough 
and large enough to allow water to move freely. In some permeable materials groundwater 
may move several metres in a day; in other places, it moves only a few centimetres in a 
century. Groundwater moves very slowly through relatively impermeable materials such as clay
and shale. 

Sole Source Aquifers, Pacific NW, Region 10
As of December, 1997, EPA has designated 69 sole source aquifers nationwide. Fifteen of these 
are in Region 10 (Alaska which has zero, Idaho, Oregon, and Washington). 

Sole Source Aquifers
http://yosemite.epa.gov/R10/WATER.NSF/Sole+Source+Aquifers/SSA

"If the Administrator determines, on his own initiative or upon petition, that an area has an 
aquifer which is the sole or principal drinking water source for the area and which, if 
contaminated, would create a significant hazard to public health, he shall publish notice of that
determination in the Federal Register.”

“After the publication of any such notice, no commitment for federal financial assistance 
(through a grant, contract, loan guarantee, or otherwise) may be entered into for any project 
which the Administrator determines may contaminate such aquifer through a recharge zone so 
as to create a significant hazard to public health, but a commitment for federal assistance may, 
if authorized under another provision of law, be entered into to plan or design the project to 
assure that it will not so contaminate the aquifer.” 

Groundwater is a valuable resource both in the United States and throughout the world.
http://ga.water.usgs.gov/edu/gwdepletion.html
Where surface water, such as lakes and rivers, are scarce or inaccessible, groundwater supplies 
many of the hydrologic needs of people everywhere. In the United States. It is the source of 
drinking water for about half the total population and nearly all of the rural population, and it
provides over 50 billion gallons per day for agricultural needs. 

One water-quality threat to fresh groundwater supplies is contamination from saltwater 
saltwater intrusion. All of the water in the ground is not fresh water; much of the very deep 
groundwater and water below oceans is saline. Under natural conditions the boundary 
between the freshwater and saltwater tends to be relatively stable, but pumping can cause 
saltwater to migrate inland and upward, resulting in saltwater contamination of the water 
supply. 

Learn about Groundwater, Basin Aquifers, and surface water; clear prez, graphics, details:
http://www.safewater.org/PDFS/resourcesknowthefacts/Groundwater.pdf

What is groundwater?
Groundwater is fresh water (from rain or melting ice and snow) that soaks into the soil and is 
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stored in the tiny spaces (pores) between rocks and particles of soil. Groundwater accounts for 
nearly 95 percent of the nation's fresh water resources. It can stay underground for hundreds 
of thousands of years, or it can come to the surface and help fill rivers, streams, lakes, ponds, 
and wetlands. Groundwater can also come to the surface as a spring or be pumped from a 
well. Both of these are common ways we get groundwater to drink. About 50 percent of our 
municipal, domestic, and agricultural water supply is groundwater. 

How does the ground store water? 
http://www.epa.gov/superfund/students/clas_act/haz-ed/ff_05.htm
Groundwater is stored in the tiny open spaces between rock and sand, soil, and gravel. How 
well loosely arranged rock (such as sand and gravel) holds water depends on the size of the 
rock particles. Layers of loosely arranged particles of uniform size (such as sand) tend to hold 
more water than layers of rock with materials of different sizes. This is because smaller rock 
materials settle in the spaces between larger rock materials, decreasing the amount of open 
space that can hold water. Porosity (how well rock material holds water) is also affected by the
shape of rock particles. Round particles will pack more tightly than particles with sharp edges. 
Material with angular-shaped edges has more open space and can hold more water. 
Groundwater is found in two zones. 

The unsaturated zone, immediately below the land surface, contains water and air in the open 
spaces, or pores. The saturated zone, a zone in which all the pores and rock fractures are filled 
with water, underlies the unsaturated zone. The top of the saturated zone is called the water 
table. The water table may be just below or hundreds of feet below the land surface.

 

Precipitation occurs in several forms, including rain, snow, and hail. Rain, for example, wets the
ground surface. As more rain falls, water begins to filter into the ground. How fast water soaks 
into, or infiltrates the soil depends on soil type, land use, and the intensity and length of the 
storm. Water infiltrates faster into soils that are mostly sand than into those that are mostly 
clay or silt. Almost no water filters into paved areas. Rain that cannot be absorbed into the 
ground collects on the surface, forming runoff streams. 
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When soil is completely saturated, additional water moves slowly down through the 
unsaturated zone to the saturated zone, replenishing or recharging the groundwater. Water 
then moves through the saturated zone to groundwater discharge areas. 

EIR SCOPING CONCERNS
Ground surface conditions and pavement can block percolation. What is the total surface area 
taken out of an aquifer precipitation recharge system in oil and/or natural gas production over 
the lifetime of the wellsite and subsequent impacts to ecosystem functions and services 
including economic cost and loss? 

This may very well be a span of greater than 20 to 50 years given the 'new technology 
concepts' of 'Township Drainage' and extended reach drilling with multiple wellbores from a 
single pad, employing multi-stage hydraulic fracture well stimulation techniques. 

What are the cumulative impacts to the State of California groundwater resources associated 
with the loss of basin or sub-basin groundwater aquifers as relates to the new language, both 
throughout the State, and per each District? It is recognized that water shipped from aquifers in
the northern part of the State may mitigate lack of available safe drinking water in the southern
part of the State.

Has the cost associated with decontamination technology or recycling of contaminated basin 
aquifers or portions thereof to recharge same or other aquifers depleted by overdraft or lack of
recharge, been given consideration in adding the SDWA language?

Some hazardous substances dissolve very slowly in water. When these substances seep into 
groundwater faster than they can dissolve, some of the contaminants will stay in liquid form. If
the liquid is less dense than water, it will float on top of the water table, like oil on water.

Pollutants in this form are called light non-aqueous phase liquids (LNAPLs). If the liquid is more
dense than water, the pollutants are called dense non-aqueous phase liquids (DNAPLs).

 DNAPLs sink to form pools at the bottom of an aquifer. 

These pools continue to contaminate the aquifer as they slowly dissolve and are carried away 
by moving groundwater. As DNAPLs flow downward through an aquifer, tiny globs of liquid 
become trapped in the spaces between soil particles. 

This form of groundwater contamination is called residual contamination. 

Many processes can affect how contamination spreads and what happens to it in the 
groundwater, potentially making the contaminant more or less harmful, or toxic. 

Some of the most important processes affecting hazardous substances in groundwater are 
advection, sorption, and biological degradation. 
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1) Advection occurs when contaminants move with the groundwater. This is the main form of 
contaminant migration in groundwater.
2) Sorption occurs when contaminants attach themselves to soil particles. Sorption slows the 
movement of contaminants in groundwater, but also makes it harder to clean up 
contamination.
3)Biological degradation happens when microorganisms, such as bacteria and fungi, use 
hazardous substances as a food and energy source. In the process, contaminants break down 
and hazardous substances often become less harmful. 

Measurements of water levels in wells throughout the state show that aquifers are being 
significantly depleted in many areas as more water is drained out than seeps back into the 
ground.

Many California aquifers declining, calls grow for more oversight of groundwater
January 3, 2014
http://www.thecalifornian.com/article/20140104/NEWS01/301040025/With-many-California-
aquifers-declining-calls-grow-more-oversight-groundwater

An analysis of groundwater data provided by the U.S. Geological Survey and two other 
agencies has found that, of 3,394 wells across the state, water levels declined in about 62 
percent of the wells between 2000 and 2013.

In an investigation of groundwater depletion in California, Gannett newspapers in the state 
(The Desert Sun, the Visalia Times-Delta/Tulare Advance Register and The Salinas Californian) 
teamed up to collect data and analyze the problem. 

Data for 3,054 wells were obtained from a U.S. Geological Survey database, while records for 
340 wells were provided by the Coachella Valley Water District and the Desert Water Agency. 
The measurements of groundwater levels between 2000 and 2013 were analyzed using 
spreadsheets. 

Even with many wells lacking data for part of that 14-year period, the average drop in water 
levels among the declining wells was more than 15 feet. A total of 121 wells, mostly in 
Southern California and the San Joaquin Valley, had large declines of 50 feet or more in their 
water levels.

Considerations of Security of groundwater rights and integrated regional water management.
http://californiawaterblog.com/2013/01/30/californias-groundwater-problems-and-prospects/

Except in adjudicated groundwater basins, where courts have divided and allocated 
groundwater rights and established water masters and enforcement mechanisms, most 
groundwater use in California is largely unregulated. 

There are areas of California where depletion of water is viewed and accepted economically.
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Jay Famiglietti, of the UC Center for Hydraulic Monitoring at the University of California, 
Irvine, has outlined how new satellite monitoring systems that measure changes in the depth of
aquifers. He shows graphs of how aquifers particularly in the Central Valley have dipped 
dramatically in recent years. 
http://www.acwa.com/news/groundwater/state-food-and-ag-board-examines-california
%E2%80%99s-groundwater-challenges
Since 1988, all material resulting from the oil and gas drilling process is considered non-
hazardous, regardless of its content or toxicity.
http://www.propublica.org/article/injection-wells-the-poison-beneath-us

There are now more than 150,000 Class 2 wells in 33 states, into which oil and gas drillers 
have injected at least 10 trillion gallons of fluid. The numbers have increased rapidly in recent 
years, driven by expanding use of hydraulic fracturing.

ProPublica analyzed records summarizing more than 220,000 well inspections conducted 
between late 2007 and late 2010, including more than 194,000 for Class 2 wells. We also 
reviewed federal audits of state oversight programs, interviewed dozens of experts and 
explored court documents, case files, and the evolution of underground disposal law over the 
past 30 years.

Civil Right, Surface Rights, Mineral Rights, Toxic Trespass

Where the surface and mineral estate have been severed, several cases have addressed the issue
of whether the mineral or surface owner has the right to inject salt water into the underlying 
formations. See: Sunray Oil Co. v. Cortez Oil Co., 112 P.2d 792 (Okla. 1941); Ellis v Arkla, 450 
F. Supp. 412 (E.D. Okla. 1978). In Ellis, the court indicated that the surface owner owns the 
pore spaces in the formations, therefore, the right to inject would be owned by the surface 
owner. 

Even if the surface owner has the right to inject water the law is clear that if the minerals are 
being developed the mineral owner can use a reasonable amount of the surface to develop the
underlying minerals. Dunn v. Southwest Ardmore Tulip Creek Sand Unit, 548 P.2d 685 (Ct. 
App. 1976); West Edmond Salt Water Disposal Association v. Rosecrans, 226 P.2d 965 (Okla. 
1950). 

As such, the oil and gas operator can inject water produced from the property back into a UIC 
well on that property. TDC Engineering, Inc. v Dunlop, 686 S.W. 2d 346 (Tex. Appl. 1985). 
Where produced water is transported to a UIC well from off the lease the underlying minerals 
are not being developed, therefore the surface owner’s permission may be needed to inject 
such substances. 
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Understanding groundwater aquifer systems in the 
Northern Sacramento Valley - dedicated monitoring well installations.

http://colusagroundwater.ucdavis.edu/pdf/Series2Article1AnUpdateAquifers.pdf

Since 1997, 48 dedicated single or multi-completion monitoring wells have been installed
in the northern Sacramento Valley. Their locations are shown below.

“Funding for these wells was provided by grants awarded to Tehama, Butte, Colusa, and
Glenn counties through the AB303 process or other grant sources. At the request of the
counties and/or local agencies, Northern District staff provided construction oversight
and data analysis for these wells. These new monitoring wells now make it possible to
measure groundwater levels and take groundwater samples for laboratory analysis from
each of the identified, freshwater aquifer systems.” Groundwater-Quality Data in the Northern 
Coast Ranges Study Unit, 2009: Results from the California GAMA Program

Safe Drinking Water Act, Clear Water Act
There are several statutes that are commonly encountered in the oil and gas industry that deal 
with the environmental protection of the surface and ground water resources. 
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The most commonly encountered statute is the Safe Drinking Water Act (SDWA). This statute 
deals with the protection of groundwater and was enacted in 1974. From an oil and gas 
standpoint, the most common SDWA regulated activity encountered will be the disposal of 
produced water in underground injection control (UIC) wells. Since 95% of the solid waste 
generated by oil wells is produced water, this statute and the UIC regulatory scheme is a 
significant concern. 

The purpose of UIC program is to prevent underground injection that endangers underground 
drinking water sources. 

The EPA has designated five categories of injection wells under the SDWA: 
Class I – Hazardous Waste Disposal Wells; Class II – Oil & Gas Injection/Disposal 
Wells; Class III – Mining & Power Generation Wells; Class IV – Disposal Wells for 
Radioactive Wastes; and Class V – Brine Mining Wells. 

A sixth category has recently been added for carbon storage.

The Safe Drinking Water Act (“SDWA”) focuses on the protection of groundwater that may be 
used for public drinking water supplies by regulating underground injection (“UIC”) wells. 42 
USCA Sec. 300h et.seq. About one-half of all Americans, and up to 95 percent of those in rural
areas, rely on groundwater as their main source of drinking water, so the issue of groundwater 
protection is a major one in the environmental audit. 

The Clean Water Act (CWA) regulates and protects the quality of surface waters. Among other 
things the CWA protects wetlands, requires notification of certain spills to surface waters, 
requires permits where waste waters are discharged to surface waters, and may require Spill 
Prevention Control and Countermeasure Plans (SPCC) at some facilities. The CWA has a long 
history, and portions of the 1899 Refuse Act have been incorporated into it – so it has the 
longest lineage of any environmental statute. The main provisions of the current CWA were 
adopted in 1972 and 1977. 

Total Dissolved Solids content from Frac Produced Water 50,000 parts per million.

Studies have indicated that produced water in the mid-continent area has a total dissolved 
solids (“TDS”) content of approximately 50,000 parts per million (ppm) on average. As a 
comparison of water quality, the average TDS level of produced water (50,000 ppm) exceeds 
the solids content of seawater (approx. 34,500 ppm). The high TDS concentration of most 
produced waters can result in a relatively small amount of produced water contaminating a 
large fresh water aquifer or surface reservoir. 

Produced water can intrude into fresh water formations from salt water disposal wells, 
secondary recovery injection wells, migrate via improperly plugged wells, or seep from unlined
evaporation pits. Due to the corrosive nature of produced water, leaks or spills are not 
uncommon, and the contaminants can percolate down into the water table over time. Surface 
leaks or spills also damage the soil’s ability to resist erosion. 
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From an environmental auditing standpoint it is important to determine how produced water 
is currently being disposed of to insure groundwater is being protected. Note that many UIC 
programs only date to the late 1970’s, and produced water may have been stored in pits on-
site or disposed of by other methods. As such, an audit cannot conclude that due to the fact 
that the water is being disposed of in a permitted UIC well that the groundwater is not 
contaminated. 

It is also important in an audit to recognize that produced water is very corrosive, so leaks or 
spills from water handling equipment are not uncommon. Most of these spills will not be 
reported, so agency records are of little help identifying such incidents.

A well known quote from oil industry execs states that they do not know of one instance 
where groundwater has been contaminated by fracking. Geez....

1) The movement through the target formation in the geologic strata of the frac moment (a 
pressurized shockwave within a duration of time) is a singularly small event on the timeline of 
well site preparation, well drilling, completion, production, abandonment, rework or redrilling
and end of life service as a disposal injection well.

2) In September 2009, workers for Unit Petroleum Company discovered oil and gas waste in a 
roadside ditch in southern Louisiana. After tracing the fluid to a crack in the casing of a nearby 
injection well, operators tested the rest of the well. Only then did they find another hole 600 
feet down, and just a few hundred feet away from an aquifer that is a source of drinking water
for that part of the state.

ProPublica analyzed records summarizing more than 220,000 well inspections conducted 
between late 2007 and late 2010, including more than 194,000 for Class 2 wells. “We also 
reviewed federal audits of state oversight programs, interviewed dozens of experts and 
explored court documents, case files, and the evolution of underground disposal law over the 
past 30 years.”

Most well failures are patched within six months of being discovered, EPA data shows, but 
with as much as five years passing between integrity tests, it can take a while for leaks to be 
discovered. And not every well can be repaired. 

Kansas shut down at least 47 injection wells in 2010, filling them with cement and burying 
them, because their mechanical integrity could not be restored. Louisiana shut down 82. 
Wyoming shut down 144.

There are now more than 150,000 Class 2 wells in 33 states, into which oil and gas drillers 
have injected at least 10 trillion gallons of fluid. The numbers have increased rapidly in recent 
years, driven by expanding use of hydraulic fracturing to reach previously inaccessible 
resources.
http://www.propu  blica.org/article/injection-wells-the-poison-beneath-us  
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3) A 1987 General Accountability Office review put the total number of cases in which waste 
had migrated from Class 1 hazardous waste wells into underground aquifers at 10 including the 
Texas and Pennsylvania sites. Two of those aquifers were considered potential drinking water 
sources. Another in Chico, California was shut-in.

4) In 1989, the GAO reported 23 more cases in seven states where oil and gas injection wells 
had failed and polluted aquifers. New regulations had done little to prevent the problems, the 
report said, largely because most of the wells involved had been grandfathered in and had not 
had to comply with key aspects of the rules. 

Noting four more suspected cases, Federal regulators toughened rules for injecting hazardous 
waste, and oil and gas companies argued that the new standards would drive them out of 
business. State oil and gas regulators pushed back against the regulations, too, saying that 
enforcing the rules for Class 2 wells, which handle the vast majority of injected waste by 
volume would be expensive and difficult. 

Ultimately, the energy industry won a critical change in the federal government's legal 
definition of waste: Since 1988, all material resulting from the oil and gas drilling process is 
considered non-hazardous, regardless of its content or toxicity.
http://www.huffingtonpost.com/2012/09/20/wastewater-injection-wells_n_1901633.html

In 1972, Congress established a comprehensive program of federal regulation of water 
pollution by enacting the Federal Water Pollution Control Act of 1972. The FWPCA was 
extensively amended in 1977 and renamed the Clean Water Act (CWA). The Water Quality Act
(“WQA”) of 1987 amended the CWA, and the following exemption was included in the statute
to shield the oil and gas industry from storm water permitting requirements: 

“The Administrator shall not require a permit under this section, nor shall the Administrator 
directly or indirectly require any State to require a permit, for discharges of storm water runoff 
from mining operations or oil and gas exploration, production, processing, or treatment 
operations or transmission facilities, composed entirely of flows which are from conveyances or
systems of conveyances....”

Underground Sources Of Drinking Water (USDW) and Safe Drinking Water Act (SDWA)
Aquifer Exemptions

About Aquifer Exemptions
• Removes an aquifer or a portion from protection as a USDW under SDWA
• Requires demonstrating the exempted aquifer isn’t used as a drinking water source now, and 
not likely to be used as a future drinking water source
• Final decision is by EPA
• Primacy UIC Program (State or Tribe) proposes an exemption, and EPA MAY approve, 
through program revision, or by action or inaction
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There are approximately 1400 aquifer exemptions nationwide
•  93% associated with oil and gas production (Class II wells)
•  4% related to Class III In Situ Leaching Uranium Mining wells
•  3% related to Class I Industrial and Municipal Waste Disposal Wells

Most exemptions are associated with oil and gas production, uranium production, or other 
mineral production. Most approved exemptions are in the northwestern and southwestern 
United States.

a) 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, or
(d) The areal extent of an aquifer exemption for a Class II enhanced oil recovery or enhanced 
gas recovery well may be expanded for the exclusive purpose of Class VI injection for geologic 
sequestration under § 144.7(d) of this chapter if it meets the following criteria: 
(1) It does not currently serve as a source of drinking water; and
(2) The total dissolved solids content of the ground water is more than 3,000 mg/l and less 
than 10,000 mg/l; and
(3) It is not reasonably expected to supply a public water system.

Deciding if the aquifer does not now serve as a source of drinking water:
• Are there any drinking water wells in the vicinity?
• What is the time of travel for ground water in the area?
• Is ground water modeling necessary?

Deciding if the aquifer will not in the future serve as a drinking water source: 
• Is the aquifer mineral or hydrocarbon producing? 
• How are depth and location compared to technology and economics?
• Is the aquifer contaminated? 
• Is subsidence or collapse likely from UIC Class III operations? 
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EPA Guidance 34 (January 9, 1984) covers UIC program revisions for aquifer exemptions that 
require a program revision
• Supplements 40 CFR 146.4 Aquifer Exemption criteria
• Covers specific considerations associated with each exemption criteria 
• Provides guidelines for regional review of requests
• Clarifies substantial and non-substantial program revisions
• Addresses review and approval of non-substantial program revisions (responsibility of the 
Regional Administrator)
• Discusses evaluating current use of aquifer as a source of drinking water, including surveying 
the proposed exemption area to identify any water supply wells using the aquifer
• Clarifies that survey should cover a buffer zone of minimum ¼ of a mile beyond the 
boundary of the exempted area

• EPA is seeing more aquifer exemption requests with the rise in energy extraction activities

• EPA is responding to increased media inquiries and requests under the Freedom of 
Information Act. For more information:  
http://water.epa.gov/type/groundwater/uic/index.cfm

http://www.epa.gov/region8/water/uic/

Dan Jackson
Region 8 UIC Program
Jackson.dan@epa.gov 
May 2013 U.S. Environmental Protection Agency

EPA Aquifer Exemptions For Injection Wells May 
Threaten Underground Drinking Water Supplies 
100 EXEMPTIONS IN CALIFORNIA
Huffington Post: 12/11/2012

“More than 100 exemptions for natural aquifers have been granted in California, some to 
dispose of drilling and fracking waste in the state's driest parts. Though most date back to the 
1980s, the most recent exemption was approved in 2009 in Kern County”.
http://www.huffingtonpost.com/2012/12/11/epa-aquifer-exemptions-injection-
wells_n_2277914.html

“Aquifer exemptions are a little-known aspect of the government's Underground Injection 
Control program (UIC), which is designed to protect water supplies from the underground 
disposal of waste.”

“The Safe Drinking Water Act explicitly prohibits injection into a source of drinking water, and 
requires precautions to ensure that oil and gas and disposal wells that run through them are 
carefully engineered not to leak.”
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“Areas covered by exemptions are stripped of these protections, however. Waste can be 
discarded into them freely, and wells that run through them need not meet all standards used 
to prevent pollution. In many cases, no water monitoring or long-term study is required.”

Merry Christmas from DOGGR!
By purposeful intent, DOGGR has initiated a Well Stimulation Regulatory process to legally 
claim by UIC exemptions, remote basin aquifers of the North Coast and North Central Coast, 
and the Northern interior of the State for oil and gas production and disposal uses.

In response to public comments received between Dec. 18 and Dec 24, 2013, DOGGR made 
the following revisions to the interim regulations that were originally proposed:

• Clarification was added that if the operator determines that there is no protected water 
in the area, then an Interim Well Stimulation Treatment Notice is not complete unless it 
includes concurrence from the Water Boards with that determination. 

• Clarification was added that an aquifer deemed exempt under the U.S. Safe Drinking 
Water Act is not protected water. 

§145.04(b)(2) It cannot now and will not in the future serve as a source of drinking water 
because: It is situated at a depth or location which makes recovery of water for drinking water 
purposes economically or technologically impractical:

HIGHLIGHTED TEXT is text added by DOGGR. After December 24, 2013

Article 4. Well Stimulation Treatments 
1780. Purpose, Scope, and Applicability.
(a) The purpose of this article is to set forth 

1781. Definitions.
The following definitions shall govern this article:

(k) “Protected water” means water outside of a hydrocarbon zone that contains no more than 
10,000 mg/l total dissolved solids unless the water has been determined to be an exempt 
aquifer pursuant to the Code of Federal Regulations, title 40, part 146.4.
(l) “Regional Water Board” means the Regional Water Quality Control Board with jurisdiction 
over the location of a well subject to well stimulation treatment. 

1783.4. Groundwater Sampling, Testing, and Monitoring.
The Division shall not approve as complete an Interim Well Stimulation Treatment Notice 
submitted on or after January 1, 2014 that asserts the absence of protected water as the basis 
for not conducting groundwater monitoring  unless the submittal includes written concurrence 
by the Water Boards with the  operator’s determination of the absence of protected water.

All procedures to sample groundwater supply wells shall be consistent with US EPA 
Science and Ecosystem Support Division Operating Procedure for Groundwater Sampling 
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(March 2013) publicly available at: 
www.epa.gov/region04/sesd/fbqstp/Groundwater-Sampling.pdf

Aquifer Exemptions
The Consolidated Permits Regulations (40 CFR §§146.04 and 144.7) allow EPA, or approved 
States programs with Environmental Protection Agency (EPA) concurrence, to exempt 
underground sources of drinking water from protection under certain circumstances. 

An underground (POTENTIAL) source of drinking water may be exempted if:

1. It does not currently serve as a source of drinking water and;
2. It cannot now and will not in the future serve as a source of drinking water because:

(a) If is mineral, hydrocarbon, or geothermal energy producing, or it can be demonstrated by a
permit applicant as a 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;
(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; or
(d) It is located over a Class III well mining area subject to subsidence or catastrophic collapse; 
or
3. 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.

2 (b) and (3) above are based on the Economics Of Delivery And Hookup; 
The bottom line common denominator of false parameters. 

EIR SCOPING CONCERNS

per DOOGR notification that:
• Clarification was added that an aquifer deemed exempt under the U.S. Safe Drinking 

Water Act is not protected water. 

1) What is the acre/foot price difference paid by distinct user groups, defined by specific 
permitted uses, under the 'new' SDWA language regarding 'protected waters and the SWDA 
'Aquifer Exemption' clause under the UIC?

2) What would the future cost analysis look like of the benefits to loss spreadsheet of impacts 
to basin or sub-basin aquifers, or any portion thereof, due to permitted contamination or 
overdraft, given that such impacts diminish potential supplies of groundwater or drinking 
water, to the State? 
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Incorporated by reference to be included in any EIR Scoping Comments discussion is;

The Safe Drinking Water, Water Quality, and Flood Protection Act of 2014, SB 42, including 
the Legislative history of SB 42 and Senate Bill discussions, supporting documentation and/or 
substantiating evidence. Useful excerpts follow,

DIVISION 26.7. The Safe Drinking Water, Water Quality, and Flood Protection Act of 2014

http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB42
Under existing law, various measures have been approved by the voters to provide funds for 
water supply and protection facilities and programs.

This bill would enact the Safe Drinking Water, Water Quality, and Flood Protection Act of 
2014, which, if adopted by the voters, would authorize the issuance of bonds in the amount of
$6,475,000,000 pursuant to the State General Obligation Bond Law to finance a safe drinking 
water, water quality, and flood protection program.

CHAPTER 3.Safe Drinking Water Projects
79720.
(a) It is the intent of the Legislature that this chapter provide funds to address the most critical 
water needs of the state, including the provision of safe drinking water to all Californians and 
the improvement of safe drinking water supply reliability.
(b) The sum of two billion dollars ($2,000,000,000) shall be available for the purposes of this 
chapter.

79724.
(a) From the funds described in Section 79720, one billion five hundred million dollars 
($1,500,000,000) shall be available to the department for allocation to regions pursuant to 
Section 79726 grants for projects that develop, improve, or implement an adopted integrated 
regional water management plan consistent with Part 2.2 (commencing with Section 10530) of
Division 6, as that part may be amended, and improve the quality or supply of safe drinking 
water, reduce the amount of water imported to the region, or address any of the following 
other critical water supply reliability issues:
(1) Groundwater clean up or pollution prevention in sources of drinking water.
(2) Advanced water treatment technology projects to remove contaminants from drinking 
water, water recycling, and related projects, such as distribution or groundwater recharge 
infrastructure.
(b) Projects funded pursuant to this section shall require a local match of not less than 50 
percent of project costs, except the department may suspend or reduce cost share requirements
for projects serving disadvantaged communities or that result in a direct reduction in water 
imported from the Delta. 

79722.
From the funds described in Section 79720, five hundred million dollars ($500,000,000) shall 
be available to the state board for projects to address immediate safe drinking water needs as 
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follows:
(a) The sum of one hundred million dollars ($100,000,000) shall be available for grants and 
direct expenditures to finance public health emergencies and urgent public health emergency 
actions to ensure that safe drinking water supplies are available to all Californians. Eligible 
projects actions include, but are not limited to, the following:
(1) Providing interim water supplies, including, but not limited to, bottled water, where 
necessary to protect public health.
(2) Improvements in existing water systems 
(c) The state board may expend up to twenty-five million dollars ($25,000,000) of the funds 
allocated in subdivision (b) for technical assistance to eligible communities. 
(4) Design, purchase, installation, and initial operating costs for operation and maintenance of 
interim water treatment equipment and systems.
(b) The sum of four hundred million dollars ($400,000,000) shall be available for grants and 
loans for public water system infrastructure improvements and related actions to meet safe 
drinking water standards and ensure affordable drinking water....
(c) The state board may expend up to twenty-five million dollars ($25,000,000) of the funds 
allocated in subdivision (b) for technical assistance to eligible communities.
(d) At least 10 percent of the funds available pursuant to this section shall be allocated for 
projects serving severely disadvantaged communities.
(e) Of the funds available pursuant to subdivision (b), the state board may expend up to ten 
million dollars ($10,000,000) to finance development and demonstration of new technologies 
and related facilities for water contaminant removal and treatment appropriate for use by 
small and state small water systems.

79724.
(a) From the funds described in Section 79720, one billion five hundred million dollars 
($1,500,000,000) shall be available to the department for allocation to regions pursuant to 
Section 79726 grants for projects that develop, improve, or implement an adopted integrated 
regional water management plan consistent with Part 2.2 (commencing with Section 10530) of
Division 6, as that part may be amended, and improve the quality or supply of safe drinking 
water, reduce the amount of water imported to the region, or address any of the following 
other critical water supply reliability issues:
(1) Groundwater clean up or pollution prevention in sources of drinking water.
(2) Advanced water treatment technology projects to remove contaminants from drinking 
water, water recycling, and related projects, such as distribution or groundwater recharge 
infrastructure.

79726.
Funds Of the funds available pursuant to Section 79724, one billion four hundred million 
($1,400,000,000) shall be allocated to each hydrologic region regions identified for purposes 
of integrated regional water management planning by the department based 75 percent on 
population and 25 percent on geographical size of the region. in accordance with the 
following schedule:
(1) North Coast: $66,000,000.
(2 San Francisco Bay: $196,000,000. 
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(3 Central Coast: $85,000,000.
(4 Los Angeles subregion: $267,000,000.
(5 Santa Ana subregion: $191,000,000.
(6 San Diego subregion: $146,000,000.
(7 Sacramento River: $117,000,000.
(8)San Joaquin River: $96,000,000.
(9)Tulare/Kern (Tulare Lake): $97,000,000.
(10) North/South Lahontan: $72,000,000.
(11) Colorado River Basin: $67,000,000.

79728.
(a) From the funds described in Section 79724, one hundred million dollars ($100,000,000) 
shall be available for grants by the department for the development and implementation of 
innovative projects to advance sustainable water management. for projects that significantly 
advance the application and effectiveness of innovative integrated regional water management
strategies, including, but not limited to, the following:
(1) Innovative decision support tools to model future regional climate change impacts.
(2) Groundwater management plans and projects that further sustainable groundwater 
management.

CHAPTER 4. Water Quality and Watershed Protection Projects
79730.
(a) It is the intent of the Legislature that this chapter provide funds to protect water quality in 
the rivers, lakes, streams, and coastal waters of the state, to assist in meeting the Federal Water 
Pollution Control Act (33 U.S.C. Sec. 1251 et seq.) and other state and federal requirements for 
the protection of water quality, public health, and endangered species, and to protect or 
restore natural systems that contribute to water supply, water quality, or flood management.
(b) The sum of one billion eight hundred million dollars ($1,800,000,000) two billion one 
hundred million dollars ($2,100,000,000) shall be available for the purposes of this chapter.

SB-42 Safe Drinking Water, Water Quality, and Flood Protection Act of 2014.
http://leginfo.legislature.ca.gov/faces/billAnalysisClient.xhtml

Introduced by Senator Lois Wolk 
CALIFORNIA LEGISLATURE 2013–2014 REGULAR SESSION 
12/12/13 Set for hearing January 14.
01/08/14 Hearing postponed by committee.
Active Bill - In Committee Process
Two Thirds Vote Required

PLEASE MAKE COMMENTS
Close of comments on FRACKING, ACIDIZING and Well Stimulation Regulations
There are 2 parallel comment periods, ending two days apart.
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DOGGR issued for public review and comment draft regulations, public comments are due by 
5:00 pm January 14, 2014. Also DOC is preparing an Environmental Impact Report (EIR) “to 
evaluate the impacts of existing and potential future oil and gas well stimulation treatments 
occurring within California.” Public comments due by 5:00 pm January 16, 2014.

Comments regarding the proposed regulations can be submitted via email to 
DOGGRRegulations@conservation.ca.gov

via FAX to (916) 324-0948; or
via regular mail to the 
Department of Conservation Office of Governmental and Environmental Relations 
801 K Street MS 24-02, 95814 
Attention: Well Stimulation Regulations

Comments regarding the EIR can be submitted via email to
SB4EIR@conservation.ca.gov

Written Scoping Comments can be sent via U.S. Mail:
California Department of Conservation
Division of Oil, Gas, and Geothermal Resources
801 K Street, MS 18-00 
Sacramento, CA 95814-3530

The Statewide EIR document on impacts of the Well Stimulation Regulations can be 
downloaded here: (without the X it is just another PowerPoint Presentation)
 
http://search.yahoo.com/r/_ylt=A0SO80hWO8tS7SgAVCVXNyoA;_ylu=X3oDMTEzYmhndW
FkBHNlYwNzcgRwb3MDMwRjb2xvA2dxMQR2dGlkA01BUDAwNl8x/SIG=148oqrr7u/EXP=1
389079510/**http%3a//www.conservation.ca.gov/index/Documents/SB%25204%2520EIR
%2520Scoping%2520Mtg%2520Presentation%2520121113.pptx

Public & Agency
www.conservation.ca.gov/index/Documents/SB%204%20EIR%20...
Welcome. This event is a scoping meeting regarding the EIR required by Public Resources Code 
section 3161, subdivision (b)(3), otherwise known as SB 4.

STEAM INJECTION IS LITERALLY GLOBAL WARMING
constant comments, and informative research links;
http://banslickwaterfracking.blogspot.com/

Tomas DiFiore
01092014
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FAIR USE NOTICE: This article, letter, and/or email may contain copyrighted material the use 
of which may or may not have been specifically authorized by the copyright owner. This 
material is being made available in efforts to advance the understanding of environmental, 
political, human rights, economic, democratic, scientific, social, and cultural, etc., issues. It is 
believed that this constitutes a 'fair use' of any such copyrighted material as provided for in 
section 107 of the US Copyright Law. In accordance with Title 17 U.S.C. Section 107, the 
material on this site is distributed without profit to those who have expressed a prior interest in
receiving the included information for research, comment, discussion and educational 
purposes. For more information go to: 
http://www.law.cornell.edu/uscode/17/107.shtml 

Additionally;

By invoking the 'Copyright Disclaimer' Under Section 107 of the Copyright Act 1976, allowance
is made for "fair use" for purposes such as criticism, comment, news reporting, teaching, 
scholarship, and research. Fair use is a use permitted by copyright statute that might otherwise 
be infringing. Non-profit, educational or personal use tips the balance in favor of fair use." 

§ 107. Limitations on exclusive rights: Fair use Notwithstanding the provisions of sections 106 
and 106A, the fair use of a copyrighted work, including such use by reproduction in copies or 
phonorecords or by any other means specified by that section, for purposes such as criticism, 
comment, news reporting, teaching (including multiple copies for classroom use), scholarship, 
or research, is not an infringement of copyright. In determining whether the use made of a 
work in any particular case is a fair use the factors to be considered shall include (1) the 
purpose and character of the use, including whether such use is of a commercial nature or is for
nonprofit educational purposes; (2) the nature of the copyrighted work; (3) the amount and 
substantiality of the portion used in relation to the copyrighted work as a whole; and (4) the 
effect of the use upon the potential market for or value of the copyrighted work. 

If you or anyone wish to use copyrighted material attached or transmitted along with this 
article, letter, and/or email, for purposes of your own that go beyond 'fair use', please obtain 
permission from the original copyright owners.

Tomas DiFiore
01082014
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SDWA and UIC, source EPA
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