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Road Map

 ACOG surveyed the West Edmond Oilfield for patches of oilfield brine.

 OCC used part of ACOG’s white paper as a basis for the original historic dense oilfield 

(HDO) GIS project.

 ACOG has used census data and shapefiles generated from the original HDO project to 

choose which areas for which to apply for an Area Wide Planning Grant from EPA to clean up 

the pollution.

 After data quality analysis of the original HDO project, OCC is copying ACOG’s original 

method of using historical aerial photos to more accurately identify areas of contamination 

around the state.
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Association of Central Oklahoma Governments

West Edmond Aerial Photo Survey

Pictured: Tulsa County, 1958 



WEST EDMOND OIL FIELD CIRCA 1945





Where there were Oilfield Tank, 
now we have New Homes

2011 1951



Analysis of the Aerial Photos 
included coverages from 
1941, 1951, 1957, 1963, 
and 1976.  

Not all coverages covered 
the same areas.



And Google Maps has now got some pretty interesting 
stuff too!



The “Hot Spot” Map showing 
anomalies.

If a site showed up on 3 or 
more vintages of aerial 
photos, it was considered to 
be a persistent issue worthy 
of a brownfield.











Oklahoma Corporation Commission

2012-2013

Historic Dense Oilfield Project



Creating Historic Dense Oilfield Maps 
for New Well Casing Rule
 OCC saw ACOG’s white 

paper
 Decided to make maps of 

historic dense oilfields (HDOs) 
over aquifers to show areas 
that are at higher risk of 
being contaminated with 
oilfield brine

 In these areas, we will 
recommend that OWRB 
require water wells to have 
deeper cement casing to 
block subsurface brine from 
contaminating the aquifers
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HDO Project Data: Point Shapefile

 Each point is an oil, gas, and/or injection well 
location

 GPS locations come from well records given to 
the OCC by operators over the years

 On these forms, locations are recorded by legal 
locations for old wells, legal locations and GPS 
for newer wells. 
 OCC used a tool which converted legal locations to 

GPS coordinates by grabbing the coordinates of 
the centroid of the smallest unit of location 
recorded for the well. 

 Chose to look at only wells completed before 
Jan. 1, 1980, because after 1980, OCC’s 
environmental regulations changed. 
 much stricter restrictions for well drilling
 started requiring pit liners
 doubled number of field inspectors to enforce the 

new rules. 



HDO Project Data: Buffers

 Chose a density of 1 well/40 acres to 
define a historic “dense” oilfield

 1 well/40 acres = 16 wells/square 
mile
 This means if you were driving down 1-

mile a strip of country road, you would 
see 4 wells. 

 There are 1,320 feet between wells 
at this density. Buffering each well 
with over half that distance will ensure 
wells at this distance overlap. 
1,320/2 = 660… 

 700-foot buffers on each point



HDO Project Process…Round 1 (The 
Hard Way)
 Still in college
 Still getting comfortable 

with the Toolbox
 Created shapefile by 

outlining the oilfields by 
hand

 Only discovered the 
streaming vertices method 
of creating a polygon 
halfway through

 Took months



Round 1 Maps



HDO Project Process…Round 2
(The Easy Way)

 More familiar with ArcToolbox
 Created new shapefiles from a 

series of buffers, unions (with no 
gaps allowed), dissolves, spatial 
joins (with “sum” function), and 
merges

 New shapefile was streamlined 
and could be used to give area 
of land in historic dense oilfields
 5,007,610 acres of wellfields at 

1/40-acre spacing in OLD 
shapefile

 2,512,121 acres of wellfields at 
1/40-acre spacing in NEW 
shapefile…much less daunting 
for rule-making

Old shapefile 
(green)

New shapefile 
(red and gray)



Round 2 Maps
and metadata!
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ACOG is applying for an Area-wide Assessment Grant.  However, the 
environmental justice requirement necessitates that we look at areas with lower 
income levels.



Assessment Grant 2014

Oilfields with 
Census Blocks 
having lower than 
median income

Assessment Grant 
Proposal will target 
legacy oil and gas areas 
with low income census 
blocks.





Assessment Grant 2014

Leaking Oil Pipeline



Assessment Grant 2014

Leaking Oil Pipeline
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HDO Data Analysis and New Project 
Direction



Gathering Metadata

 We wanted some data on our data…specifically: we 
wanted information about the quality of the well 
location data. We found…

 There are inaccuracies:
 Sometimes people don’t understand quarter calls and write 

them in backwards. We’ve caught some of the errors, but 
there are a lot of wells.

 The locations are imprecise:
 Assuming that wells are located at the centroids of the legal 

location blocks can give errors of up to 3,733 feet.



Side Note: Legal Locations 101
PLSS Grid

 Legal locations in Oklahoma 
are based on the township-
range grid of the Public 
Land Survey System

Each square 
block is a 
township/range

TN-RW TN-RE

TS-RW TS-RE



Side Note: Legal Locations 101
Townships/Ranges and Sections

 Each township/range block 
is 6 miles x 6 miles, and 
contains 36 Sections

 Each Section is 1 mile x 1 
mile (640 acres)

 Each Section is divided into 
quarters (160 acres), which 
can also be split into 
quarters (40 acres), which 
can be split again into 10-
acre and 2.5-acre 
quarters.



Side Note: Legal Locations 101 
Quarter Calls and Location Precision

 The amount of “quarter calls” we get for a well 
determines how accurate its GPS location is.
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NE SW SE NW 28 T7N R3W

NW 28 T7N R3W

We know that this 
well is somewhere 
in 2.5 acres.

We only know this 
well is somewhere 
in 160 acres.



How much imprecision?

“Maximum error” 
values (in color) are 
based on assumption 

that the well in 
question had its GPS 
location calculated as 
center of block, but is 
actually located in the 

corner.

Each additional 
quarter-call given cuts 

our potential 
maximum error for 

that well’s location in 
half.

160 acres    “SE”

40 acres
“SW NE”

10 
Acres
“SE NE NE”

2.5 
Acres  “SE NE NE NE”

5,280 ft

2 qtrs given: 933 ft

467 ft

233 ft



So, How Precise is our Well Data?

Section
1 quarter
2 quarters
3 quarters
4 quarters



How Accurate Is Our Well Data?

We want the most accurate maps possible when suggesting people place 
extra casing in water wells in those areas. We don’t want to cause people 

to spend money they don’t have to, or miss areas that need protection!

As accurate as it can be, given the technology at the time the wells 
were drilled, and the number of well records that exist. But it could be 

better.



Improving Accuracy of Maps of Potential Contamination Zones 
Using Historical Aerial Photographs

 OCC is going to copy ACOG’s 
original study, in which they 
outlined brine spills on historical 
aerial photographs

 Since 2007, OCC has been 
collecting, digitizing, and 
georectifying historical aerial 
photographs from around the 
state. 

 We currently have over 100,000 
photographs

 For more information on this 
project: 
http://www.occeweb.com/og/OH
ADP%20newsletter%202014-
08%20update.pdf
(pictured on right)



Limited Project Range

 Obviously, we can only outline brine patches in areas for which we 
have historical aerial coverage.

 Our aerial coverage matches up fairly well to old oilfields (not so 
much gas, unfortunately)—by design. We rectify oilfield counties 
first.

Oil Gas
Combination



Making the Georeferenced Extent 
Maps

 Started off pulling all 
georectified county-year 
.jpgs directly into 
ArcMap and creating a 
“historical aerial 
photographs extent” 
shapefile by outlining 
them by hand… like the 
first HDO maps.

 Recognizing a pattern, 
did some research…

 Learned about raster 
catalogs and wireframes! Pastels show what we have georectified.

Reds are county-years whose georectification 
is in progress.



Extending the Project’s Range with 
OKMAPS

 OCC has given all of our 100,000 
historical aerial photographs to the 
Conservation Commission 
 FTP site 
 Data viewer, OKMAPS
 FREE PUBLIC DOWNLOAD.

 Hope: Crowdsource georectification 
of the aerial photographs 
 We request that anyone who 

georectifies photographs from this 
source return them to Madeline 
Dillner at the Corporation 
Commission, so they can be added to 
our collection and OKMAPS’

University GIS classes could be  
powerful crowdsourcing partners.



1. Oilfield brine is a common and persistent problem in Oklahoma due to extensive historic oil and gas 
exploration and production activity.

2. Brine patches can be identified in historical aerial photographs as asymmetrical white smears—
brine pits will be rectangular.

3. It is possible to make shapefile of where contamination is more likely to occur. This method is fast 
and gives people a general idea of where they need to be careful when drilling water wells—or at 
least gives them the idea that they should be careful. It also gives governmental bodies a better 
idea of what areas in their jurisdiction may be most in need of environmental cleanup.

4. Crowdsourcing the georectification of the state’s historical aerial photographs will allow the method 
of outlining brine patches on aerial photographs used in ACOG’s West Edmond Oilfield Study to be 
applied across the state.

5. Knowing where brine contamination is across the state and requiring deeper cement casing on water 
wells in those areas will help protect Oklahoma’s valuable groundwater resources from being 
contaminated with oilfield brine via the gravel-pack of water wells.

In Conclusion…



Questions?

Pictured: Area around Altus Dam, 1984

John Harrington
jharrington@acogok.org

(405) 234-2264

Madeline Dillner
m.dillner@occemail.com
(405) 522-2750

Contact:


