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Protecting Groundwater

• The Oklahoma Corporation Commission, 
Oil & Gas Conservation Division, 
regulates Oil & Gas E&P activities

• We also oversee “groundwater protection 
for activities subject to the jurisdictional 
areas of environmental responsibility of 
the Commission” [§27A-1-3-101 E (1)i. ] 



Protecting Groundwater

Two tools Corp Comm uses for this are:

1. EM (Electro-Magnetic) surveys, 
mostly ground based, and

2.  BTW (Base of Treatable Water) 
maps 



A Word About Produced Water

• Most oil and some gas wells produce water 
along with the oil

• Produced water can be >10X the % oil
• Seawater is 3.5% salt; PW can be 17% salt
• Spilled salt water kills vegetation, corrodes 

metal and concrete touching the salty soil
• Un-vegetated land erodes
• Groundwater can be affected



Want To Prevent This – Many ~30 Mtr
Deep Saline Groundwater Plumes

Contour in Green



EM Surveys

• EM 38
– .5 and 1 meter coil spacing

– To 7 feet deep
– Surface soil salinity, metal



EM Surveys

• EM 31
– 3.7 Meter Coil Spacing

– To 17+ feet
– Surface to shallow GW



EM Surveys
• EM 34

– 10, 20, or 40 
Meter Coil 
Spacing

– To 180 feet

– Deep 
salinity/GW 
problems



Archival Aerial Photos
used with other data for historic problems

• State Library
– 1937 – 1964

• USDA 
Extension 
Offices



Another New OCC Tool: Geoprobe

Can be used to 
confirm 
subsurface 
problems found 
by EM surveys



LEAKING Old/Former PITS 
That had saline drilling mud 

and water

Note that lack of surface 
damage indicates downhill 

movement via the subsurface, 
groundwater



May 1-27 Well Location
Kingfisher Co

pit, well, or other source?

• Landowner complaint
– Dead spot to east of 

former location

• Old pit was to the 
north of the location

• May 1-27 completed 
1981

No obvious 
surface route 
between



May 1-27 Well Location
– EM 38 Results

Pit was source –
most washed down 
to dead spot over 
~28 years, little left



Pit – Major Co. EM - 38

• Inspection –

• problem NW of old pit

• GW flowing to 
• N -NW

• Leaking from west 
side of old pit?



Major Co.  Pit

Close-up view



Salt Water Spills

White Salt Areas

Several feet eroded



Boswell – EM 31
• Landowner 

complaint
– Dead spot 

on property
• A ways down 

hill from 
Location 
(note white 
saline spill 
spots)

• No surface 
evidence 
between

No obvious 
surface route 
between



Boswell – EM 31 (to 17’ – GW)
• Dead spot on hill 

from years of 
surface spills

• No surface 
problem downhill 
from there, so

• Cl moved down 
hill in subsurface 
and out the side 
of the hill as a 
seep to new kill 
area



Burdge Site North-South Conductivity Profile

EM-38, EM-31, and EM-34 Data Along Same Line 
Layered, Varying Dipole, Shallow to Deep

��� � 49 Feet

��� � 98 Feet

Shows impact doesn’t 
reach deep 
groundwater



Cross Sections from EM Data
are also helpful, when available

HEM Data, shallow high frequency over deeper low 
frequency returns

Deep problems, no 
shallow source

Shallow source washing 
down to depth Fresh water shallow aquifers



Base of Treatable Water (BTW)

• BTW – the base of fresh/usable 
groundwater, approximately 10,000 ppm 
total dissolved solids (TDS).

• Oil and Gas wells are required to case 
wells from the surface to 50’ below BTW, 
in order to protect fresh water aquifers 
from oil & gas, saline produced water, and 
drilling/fracing fluids in the well bore. 

• Some pit requirements also use BTW



Seminole & Carter Co. Wells
BTW is picked from electric logs run in oil & gas wells

BTW
BTW

Fresh Water Sands

Saline Water Sands

Brackish Water 
and Oil Sand



Old BTW Maps
• During the 1980s the Corp Comm had a 

series of county BTW maps made
• These were used by Corp Comm to tell 

oil & gas drillers how much surface 
casing needed to be set in each well 
being drilled.  

• The old maps were based on depth in 
the hole; calculations were needed at 
each well spot to figure casing needed 
from ground surface to new wells at 
differing elevations.



Old BTW Maps

• Some square miles had only one data 
point from which maps were made.

• There were inaccuracies in some areas 
due the widely spaced data and the 
interpolation and mapping techniques 
then available, so groundwater not 
always protected. 

• These old paper maps could not be 
made widely available for use. 



Old BTW Map



Old BTW Map



New BTW Maps
• Data used from at least one well per 

square mile in gently dipping areas;
• Data density is higher in steeply dipping, 

faulted  and complex areas.
• Data is entered into GIS, contoured BTW 

maps are made. Color, other data added.
• New maps show true depth to BTW , 

adjust automatically for elevation, and 
can be read directly.

• Data now available for most of the state.



Counties With New BTW Data



BTW – OKLAHOMA CO.

Gentle BTW Contours



Carter County BTW Map

Dense Steep BTW Contours



Fault; Steep BTW 
Contours East of Fault





Future BTW Plans

• Make these maps available on the web, so 
O&G drillers can plan casing needed in 
advance.

• Someday -
• Use the BTW maps & well log data to 

calculate the thickness (and later 
volume?) of fresh & treatable ground 
water in each county in the state?


