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Background Slide #1

Groundwater :

• Supplies ~40% of all water used in Oklahoma

• Provides water to > 300 Oklahoma cities and 

townstowns

• Supplies water to 295,000 Oklahomans with 

domestic wells

• Supplies 73% of all Irrigation water for 

Agriculture - It is our food too!



Background Slide #2

Drought Severity Classification 

There are 5 stages of Drought, from D0, dry, to 

D4, Exceptional. 

Category Description Possible Impacts

D0 Abnormally Dry
Going into drought: short-term dryness slowing planting, 
growth of crops or pastures. 

D1 Moderate Drought
Some damage to crops, streams, reservoirs, or wells low, 
voluntary water-use restrictions requested

D2 Severe Drought
Crop or pasture losses likely; water shortages common; 
water restrictions imposed

D3 Extreme Drought
Major crop/pasture losses; widespread water shortages or 
restrictions

D4 Exceptional Drought
Exceptional and widespread crop/pasture losses; shortages 
of water in reservoirs, streams, and wells creating water 
emergencies



Drought Result -
• Statewide average is <36 “ of rain per year

• The 4 year (10/10-10/14) OK drought – 34 of 48 

months quite dry; so far 30” below normal rain

2011 & 2012- 95% of state  "extreme" (Red, D3) to 

“exceptional“ (Dark red, D4) - $2 billion in losses. “exceptional“ (Dark red, D4) - $2 billion in losses. 

• 2013 & 2014 better, but the last 365 days is still 

down >7“ Statewide (=80% of average);  aquifers 

and lakes have not refilled. 

Sept 
2014

Sept 
2012



Because of the Drought, OK Rural Water 

Districts and Towns Need Water!

At the request of The Oklahoma Rural Water 

Association, Corp Comm has helped out by: 

• Using some of our oil and gas related well and 

other data, and other data, and 

• Using accessible (to us, but not to RWDs with 

no internet connection) other water data, to 

• Recommend which of a RWD’s possible new 

water well locations might be better bets. 

Or, where NOT to drill!



Oil & Gas Related Data That 

Can Be Useful

• Base of Treatable Water Maps

• Oil, gas, and dry hole (exploration) electric or 

gamma ray well Logs pulled up to near surface

• Maps of current and former oil & gas fields

• Historic Aerial Photos

• Well plugging data  

• Maps of Hydrologically Sensitive Areas, including 

aquifer recharge areas, where we already have 

special mud pit rules



Base of Treatable Water - BTW

• The Commission has been mapping the 

Base of Treatable (fresh to brackish) water 

across the state. This is done to make sure 

that oil and gas operators put in sufficient that oil and gas operators put in sufficient 

casing, cemented into place from the 

surface to below all fresh water zones. This 

casing confines produced oil and gas within 

the wellbore, so that it cannot leak out to 

pollute fresh water.



Well Log Information; BTW

• Commission staff Use electrical and gamma 

ray well logs run by oil and gas companies in 

wells drilled over the past ~75 years.  

• These logs let us differentiate between clean • These logs let us differentiate between clean 

sands/porous limestones that can hold water, 

and tight shales/other rocks that cannot. 

• These logs also let us differentiate between 

fresh water zones and saline (salty) zones.



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



Well Log Information; BTW

• Maps made from this data can also tell 

you how deep you can drill a water well 

with little risk of running into the deep, 

salty water that underlies fresh water salty water that underlies fresh water 

throughout most of the state (the 

Arbuckle Aquifer has fresh water to 

basement rock – no saline water).





Other uses for Electric/Gamma Ray 

Well Log Information  

• Sometimes the aquifer zone a rural water 

well is completed in cannot supply all of the 

water needed.water needed.

• Using old electric logs in the area, we 

sometimes see other potential fresh water 

zones below their current aquifer, going 

down many hundreds to thousands of feet



Well Log Information

• Or, if a RWD wants to drill an additional 

water well in a new area – perhaps their 

reservoir is running dry or the water reservoir is running dry or the water 

table is dropping in existing wells - we 

may be able to tell them whether or not 

there are good sand zones there, and 

how deep, to plan a new water well.



Example: Pottawatomie-Seminole Co, 

10N-4E verses 10N-5E

• In Township 10N-5E in Pottawatomie Co., 

just east of Shawnee, the base of 

fresh/treatable water is 550 feet deep. fresh/treatable water is 550 feet deep. 

• There are two 50-100’ thick freshwater 

sandstone aquifers. Unfortunately, there 

is also some pollution in parts of the 

aquifer, and water demand is growing.



10N-4E



Example: Pottawatomie-Seminole Co, 

10N-4E verses 10N-5E

• Yet only 5 miles to the east, in Township 

10N-5E, the base of fresh/treatable 10N-5E, the base of fresh/treatable 

water is around 1300 feet deep. 

• There are five (5) potential 50-100’ thick 

freshwater zones, and seven (7) others 

not as good or thick. 



10N-5E



Over 1300’ 
with many 
likely  
fresh H2O 
zones

Two Example Wells (5 miles apart)

Only 500’ 
of section 
with fresh 
H2O 
zones



Maps Of Oil & Gas Fields

Old Fields Pose Higher Pollution Risk

• Oklahoma has had Oil Production for >100 years

• Old oilfields had spills, without required cleanup; 

• Modern oilfield regulation, with better trained • Modern oilfield regulation, with better trained 

Field Inspectors etc., started in the 1980s; 

• Corp Comm did not require Mechanical Integrity 

Testing of wells/casing until relatively recently –

many old well casings & lines could have leaked;

• By today’s standards, pre-1980 wells often poorly 

plugged – and could be conduits up to aquifers



Historic Oil & Gas Fields Affect >60% 

of OK Townships  



Maps of Old Oilfields

Water Supply Lakes at Risk

This is 
NE OK,  
INCOG 
areaarea



Former Oilfield Area Where There 

Was Groundwater Pollution



Old Aerial Photos Are Also Useful!

• Corp Comm is collecting aerial photos from 

1937-present across the state

• We have scanned them, and are geo-• We have scanned them, and are geo-

referencing them for input into our GIS 

mapping software. 



1941 Aerial Showing Drill Rigs, Pits

Dry salty pit

Drill rig 

shadows

Pit with water
Oil Well 

Spots

Pit Outlines



Old Pits & Wells, Modern Air Photo

GW Flow Toward Spring

Polluted Domestic Water Wells
Pit Outlines

Oil Well 

Spots

Pit Outlines

Oil Well 

Spots Pit outlines



Also Check Aquifer, Water Well Data

Example #1, 
Alluvial Aquifer

Example #2, 
Bedrock Aquifer

Example #3, 
Alluvial Aquifer



Example # 1 – Creek County

• A rural water district wanted to drill water 

wells into the river alluvium – blue outline

• Area had Old oil fields (Red and Black outlines) 

– but little evidence of this is  visible today

• Many of these oil wells were not plugged to • Many of these oil wells were not plugged to 

today’s standards (e.g. mud plugged); a few 

have no plugging of record.

• Aerial Photos showed significant salt/brine 

scarring 1940s, 1960s.



Typical Good Alluvium Water Well

SD & 
Gravel 
30-45’30-45’
30 GPM



BTW and Water Wells





2011 2011 
Domestic 
Well 
Crude & 
H2O mix



Conclusion:

We encouraged the RWD to look elsewhere. 

They found another block of acreage where 

they could get water rights a few miles to the 

southwest that looked much better.



Example #2 – Lincoln Co

• RWD (that also served a town) had 

preliminary agreements for water rights on 

two different acreage blockstwo different acreage blocks

• Asked us for recommendations 



BTW Map, Water Wells, Oilfields, Logs

Red area is 
old oilfield, 
skip or drill 
with special 
precautions

More than 
800’ down to 
salt water @ 
Arrow; 
possible new 
well location 

Existing Existing 
Water wells 
where BTW  
> 300’ 

Less than 
100’ to 
saline 
water; no 
water wells 

More than 
300’ down to 
salt water, 
and nearest 
old E&P well 
(RED DOT) 
shows sands



BTW Map, Water Wells, Oilfields, Logs

Red area is 
old oilfield, 
skip or drill 
with special 
precautions

Less than Less than 
50’ to saline 
water; no 
water wells 

More than 
300’ down to 
salt water, 
and old E&P 
wells (RED 
DOTs) show 
sands –
possible 
water well 
locations



Example 3

• Mutual RWD, Dewey County

• Asked us to look at 2 sections where they 

thought they could get water rights. We thought they could get water rights. We 

looked at a 12 section block to get an idea of 

the area



Questions?
Drill near 
river, hope 
for alluvium 
Sand & 

Option 2 – find out 
where this old 

Sand & 
Gravel

where this old 
channel goes!



What We Found

• Good wells in the alluvium near the stream 

channel hit sand and gravel, 100-150 GPM.

• There was also a cluster of wells WEST of the 

channel in sand and gravel just like it – making channel in sand and gravel just like it – making 

~100 GPM - probably an old, abandoned 

channel.  Wells in between had no good 

sand/gravel, poor.

• Suggested they get some geophysics (e.g. 

resistivity), see where this channel went, drill 

there.



Questions?


