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. Project Overview

« FECM Funded: FWP-1025025 catalog.energy.gov
« Undocumented Orphaned Well Program

e Collaborative effort under CATALOG

o WP Leads: Greg Lackey (NETL), Dan O’Malley (LANL), David
Buttler (LLNL), Dan Gunter (LBNL), Hamilton Link (Sandia)

* Performance period:
o Five-year program started at the beginning of fiscal year 2022

>, ﬁ-) _ —|NATIONAL Sandia
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. Most Well Information is Not Digital

* Obvious lack of information for
undocumented orphaned wells (UOWSs)

» Limited digital records for documented wells % s

* Hinders efforts to:
o Prioritize and plan well plugging operations
o ldentify historic trends and practices
o Focus characterization efforts

Details describing the construction and use history of all wells in
the U.S. missing from most public and proprietary well databases

Fossil Energy and
Carbon Management



Jl Well Regulatory Records
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Pennsylvania - 1957
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. Technological Solutions Exist

* Optical Character Recognition (OCR)
o Algorithmic conversion of text into machine readable format

- Large Language Models (LLMs)

o Neural networks trained on large volumes of text that can
summarize and answer questions about documents

* Numerous public and proprietary tools available
» Performance relies on specific training

OCR and LLM approaches can reliably digitize information from
well records but need to be trained for specific purpose

Fossil Energy and
Carbon Management




. Project Goals

1. Design custom OCR and LLM approaches for extracting data
from oil and gas regulatory records

2. Build a platform that allows users to leverage OCR and LLM
models for rapid data extraction from records

Team will deliver a working tool prototype and summary
report in the first year

Fossil Energy and
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All records

Splitting

1. Pre-Processing
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. Workflow

OCR text
(“Wel‘]‘. Locat_;io?”f E“ .
e el &
e O S -
A" records ';:zif;:"lfizt f“[":gez]”] Large language
‘)‘Section feet from” : [“E”], model (LLM):
}
= Interpret text &
Splitting 4 identify fields
@ Store in
=== W. = database
e T - N
Clustering &
1. Pre-Processing Classification 2. Data extraction
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. Workflow

Identify Outliers
O —>
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N— *
Human
OCR text Review & edit
(“Wel‘]‘. Locat_:io?”f {“ .
=N &, I
e, 3. Validation
All records e e Large language
‘)‘Section feet from” : [“E”], model (LLM):
}
Interpret text &
' identify fields

— C .

@ Store in
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Clustering &
1. Pre-Processing Classification 2. Data extraction
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. Workflow

Identify Outliers
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e e S = 3. Validation
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Jll Development Approach

| Year 1
[

Tool Development

LBNL.: Prototype design
and development

NETL: record collection;
stakeholder engagement;
backend design

OCR & LLM Development

Final Product

LLNL.: splitting,
clustering, field ID

SNL: OCR LANL: LLM

development development

Parallel efforts to develop tool
alongside OCR and LLM approaches

Fossil Energy and

Carbon Management



. Record Collection & Stakeholder Engagement

 Gathered ~440K well records from et o e
four states (CA, CO, PA, NM, OK)

o  What does your team do? What are the main goals & tasks?
» What teams handle well records (historic and modern)? What do these teams do?

] I n te rVi ewe d p ro S p e Cti Ve u Se rS fro m : e What are the main goals, responsibilities of the teams handling the well records?

Questions pertaining to well records’ usage

1 1 1 * What are the different tasks that well records are generally used for?
@) F |Ve O I | & g aS reg u | ato ry a g e n CI eS * Are there any processes you follow to digitize the manual records?
¢ Could you show us an example of how you do your work?
¢ What are the current gaps, pain points, and needs?

O T h ree reS ea rCh i n St i t uti O n S ¢ Are there any upcoming changes we should know about?

Tool

O O n e Oi | & g aS m aj O r ¢ What kind of tool/service would be most helpful for projects that use well records?
L]

What would you want the tool/service to do?
¢ |s there anything you wish it could do, but seems too hard?

 Documented feedback for tool
development

Records sufficient for tool development gathered and

key partnerships established

U.S. DEPARTMENT OF FOSS” Energy and

ENERGY Carbon Management



Jll Form Splitting and Clustering Approach
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ention to Abandon Well
\at least five days before work is to begin.

DIVISION
DIVISION OF (1L 415 O
SEP 151975 B W ienihou
083 -0k
‘Sents Merha, Catdornia

DIVISION OF OIL AND GAS
In compliance with Section 3229, Division 3, Pu

to abandon Well No.__Kisseloff No. 4

S T —
FOR DIVISION USE ONLY
caRDS BOND FORMS
N4 | 2

lic Resources Code, notice is hereby given that it is our intention

. APINO— .,

Sec2l  TAN  R26W M,D.B &M, |

Summerland Field, __Santa Barbara County.

Title embedding

400

200

=200

- ommencing worken——June 20— 19.75 .

—600

—600

-400

The present condition of the well is:

1. Total depth: 154

2, Complete casing record, including plugs and perforations:

6" casing - 154' to surface

3. Last produced

or
4. Last injected

The proposed work is as follows:

1, Move rig over hole.

__Unknown
(Date) (O, B/D)  (Gas, Mcf/D) (Water, B/D)

ute) (Water, B/D) (Gas, Met/D) (Surtace pressure)

Additional data for dry hole (show depths)

5. Oil or gas shows

6. Stratigraphic markers:

7. Formation and age at total depth:

8. Base of fresh water sands: —————————

2. Pull all in hole equipment. Clean out to T.D,

3, Pour cement from surface to fill complete well.

4, Cut casing off 6' below surface. Weld cap on 6" casing.

5. Clean surface location.

It is understood that if changes in this plan become necessary we are to notify you immediately.

4140 Glenview Drive (O Usknpen, —
Address (Street) i | (Npshe of Opprator)
__ Sapta Maria, California 93454 _ By. -18-75
(Gity) (State) ip) Name). (Date)
937-6779 I Type of Organization Individual
«

Telephone Number.—

OG108 (12-73-GSR1-15M)

. DEPARTMENT OF

ENERGY

Corparation, Partnership, Individual, etc.)
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— OCR embedding

=200 4

—200

-100

100

—100

-150

—200

-150

-100

=50

50

Form Classifier Combines Multiple Embeddings

Classify forms by type, and era
Focus data extraction on similar forms




. Clustering Embeddings Shows Clear Separation Across States

200 +

600
200 A
150 A
400 -+
i dl,
100 | 100 * L
B
200 1 [ o *
50 - . ® "R
- % & 0 ?’:
. * 0 1 . -~
o4 = - . =
[ ] L]
L - ® ..:: LI ™ . .
* b : _
=50 T ettt e . . - _ ] —-200 1
.::taigg: ...::0' . 100 " P
P e egw .." 3 ™
~100 - RN
» * ‘:.-. —400 t
-
. —200
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T T T T T T T T T T T T T _600 L T T
—-200 -150 -100 —50 0 50 100 150 —200 —-100 0 100 200 —600 —400

Clustering embeddings show clear separation
across states
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. Large Language Modeling Approach

— ~~ ) St
*%z == (Y, =
aD = -—
Large language Historical Model Future direction: Large language model (LLM) Historical documents
model (LLM)' documents performance- from public domain
* DocQuery!Y, * 150 Drilling * Extraction time: * Generate our own Does the LLM Yes Yes < the data
developed/fine-tuned Completion Reports within two seconds dataset for with re”:jeire::;ts clean?
by Impira from Colorado per document questions and §
* Based on Microsoft’s  * Text-based PDFs * Accuracy: 100% on a answers based on )
i o]
LayoutLM model « Information of well simple dataset historical documents
« Used two dataset, i.e., location, depth, etc.  * Struggles with a * Fine-tuning LLM - — -
SQuUAD2.0 and DocVQA more complex models LLM retraining answering model processing
+ Document Query dataset * Use more powerful
H o Ol and G:z::ef«?:a:dgmm.ss.m FEEE] i
Engine Powered LLMs 3 Ag : LLMs, Whlch .ShOW
. ontsrv conmmoneronr . WSRY | T more promising et
* Able to analyze semi- = preliminary results

structured and
unstructured
documents (PDFs,
scanned images, etc.)

on the complex |
dataset Answer

By using Large Language Models, we can obtain
correct well location information from
historical documents

e Zero-shot learning (no-
training is used for this
task at the current
stage)

[1] https://github.com/impira/docquery

U.S. DEPARTMENT OF FOSS” Energy and

' ENERGY Carbon Management




. Large Language Modeling Results

000-FM-00GI0004a Rev. 872012 L4
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DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL PROTECTION w0 ECTE -—
PROTECTION OFFICE OF OIL AND GAS MANAGEMENT e

Tana ‘ T Faiy

W&'Wf IQ.QDQ-{; Well Record
8008-FM-00GMOR0B4a Rev. 8/2012

pennsylvania

o Ve
[ Froguetion Compan.. 562340 DEPARTMENT OF ENVIRONMENTAL PI
h;;ubsnymzn(agfs’ ) o X COMMONWEALTH OF PENNSYLVANTA 1
Emmm ' B Standard Survey Report
’ Well Operator l I u
EQT Production Company L]

Address
RECEI
n 10BBLS HE0 SPAGER © 3.8PM 625 Liberty Avenue. [ ]
rill Method(s) |0 - City
\!Nlr\ﬂswwa 0TS2016. 116 B8LS OF 15 2P0 -
== nformation
Pt Wet Gompletes 05232016 Froeal uuwadnqm 18180 Phone
o ios i Baien s ctirg 412-395-3205
7 JUN 15 2016
imed o _s__un.nsmmv & Yes Mo DEP ID#
O Yes ONo i ne, 146983

|cement retumed on infermediata casing? [ Yes L No_ i
[Eement retumed on procuction casing? Yea o

Well Record

"latitude": 39.896986

(L . WELL INFORMATION
cuingsing | Trvercmtcemset | 2| amount st | £ | L 8o Mgrston Well API # 37-059-26839-00-00
T T e e T L4
Condvetor | wasotassa | 7w | osdsrss | o Lead WA sy s, Eorcy e o] Ellhjt‘.:ninld 11} 1 . — |
Burace e 01550/550 |ras | Y | Lesa i DEP USE ONLY L] L
ermecme | s rcunssa | 7 || mnrise | e |50 L s Sub Facility 14
Production LASS H/CLASSH | 72° | 2| Laad: 1,07 |Gas Skop Gomant Blend 4 " " .
2160 /1085 /3245 | 72+ | Well Farm Name
i~ Tl 184 |Caging Annulus Packer sot
IT— . rom 12841204 Well # L
tiach formis) Tolal 5200 sks LAT 39° 53" 49.15"
cnsTLrﬁ:un'ruamG _ i ! LONG -80° 19' @2.97"
Hole | Pipe | We mucnln% Weid - Ammmlln| Hardware - Baskets / Packer | Cantrallzers (TotalSiring) GREENE HILL Project Number
Siee | Size | #ift_|/ Tubing Type|News Ussd| Well n) | cO| & Type Size Dapth Date Run.
® | m | es6 | amo | waw | s [us|¥ W A A oo
- T T “loeimicen 3 [Gonvalizers. 1708 (Cemrizers: 66 - 377
3 .l .
O R R el e
Pt col Fiosi

a0 TN 0312018

Float Collar: 3226 _

- B R Early success extracting well information

using OCR and LLMs; Manuscript drafted
1. Document image

sz | sz |

Validation and verification will be critical to this effort
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Tool Prototype

New project Upload records Digitized records Review & edit Export records

U.S. DEPARTMENT OF FOSS” Energy and
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. Google Document Al Case Study
1. Selected 165 CO completion reports (115 training, 50 test)

2. Trained to extract Operator Name, Spud-Date and Measured
Depth

3. Google Reported Metrics:
= F1: 0.905 Precision: 92.1% Recall: 89%

4. Selected Another 289 reports separate from above 165
= Performed custom analysis post Google Document Al processing
= Compared Doc Al results vs state database records

Fossil Energy and

”\'& U.S. DEPARTMENT OF
ENERGY Carbon Management



. Case Study Results

Google Doucment Al & State Record Comparison

Measured Depth Discrepancy Spud Date Discrepancy Operator Discrepancy

300

300

250 A 250 A 250 -

200 A 200 - 200 -

150 4

150 150

Count of Well Records
Count of Well Records
Count of Well Records

1004

504

o 10' 100" >100" NA 0 10 100 >100 NA R =75 =50 =225 <25 NA
Measured Depth Discrepancy (feet) Spud Date Discrepancy (days) Operator Name Discrepancy
(Levenshtein Distance)

Google Doc Al results matched database ~90% of
time for depth and spud date

U.S. DEPARTMENT OF FOSS” Energy and

| ENERGY Carbon Management




Tool Prototype Demo

U.S. DEPARTMENT OF FOSS” Energy and

ENERGY Carbon Management



..

-

&« (&) ] 3] https://tidy-outlet-412020.uc.r appspot.com/#/projects a5] @ ATy ® 3 N

T = CATALOG

®

+
#A / PROJECTS “
' »
Projects

Project Name Description Document Type Locations Creator
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® uow

G M 71 https://tidy-outlet-412020.uc.r.appspot.com/#/projects B o a A % e 3 m = ORI BN C |

+ @ O 4 s

New Project

Project Name

Demo Project

Description

This project was created to demonstrate the
functionality of the CATALOG data extraction
tool

Select document type
Select from following document types of well completion records. Data extraction will work best with one of the

following document types.

1. Default Google Processor 2. Colorado Drilling Report Extractor

U.S. DEPARTMENT OF FOSS” Energy and

ENERGY Carbon Management energy.gov/fe
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C M@ 2] hitps://tidy-outlet-412020.uc.r.appspot.com/#/projects B oa A 9 ® 3 g = O I SO |

+|®@ O 4, 6

New Project
Project Name
Demo Project

— Description

This project was created to demonstrate the
functionality of the CATALOG data extraction
tool

Select document type

Select from following document types of well completion records. Data extraction will work best with one of the

following document types.

1. Default Google Processor 2. Colorado Drilling Report Extractor

CREATE PROJECT

U.S. DEPARTMENT OF FOSS” Energy and

ENERGY Carbon Management energy.gov/fe




g @ uow - o x
< O @M %) https:/tidy-outlet-412020.uc.r.appspot.com/#/projects B oa A e o o = RO I C |
B = -
= CATALOG 0

L]
+

# / PROJECTS -

< K NEW PROJECT

Projects

Description Document Type Locations Creator Date
co Greg Lackey 3/26/2024

This project was created to demonstrate the functionality of the CATALOG data extraction tool Well Completion Report

Demo Project

U.S. DEPARTMENT OF Fossil Energy and /f
energy.gov/ie

‘ ENERGY Carbon Management
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ttps//tidy-outlet- L.uc.r.appspot.com/#/project/660388066b4f95e592debc
A 5] https//tidy. let-412020. ppsp: /#/project/660388066b4f93e92de5c549
-

CATALOG

A / PROJECTS / DEMO PROJECT

4

Demo Project

Record Name Contributor

& uow
Boa A Yy &8 Db = @ 9O % - a9

UPLOAD NEW RECORD(S)

¥ DOWNLOAD CsY

Date Uploaded Digitization Status Review Status

U.S. DEPARTMENT OF

ENERGY

Fossil Energy and
Carbon Management

energy.gov/fe
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Upload document(s)

Document file

Drag and Drop File
or

‘ BROWSE... ‘

UPLOAD FILE

energy.gov/fe
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& uow

) https:/tidy-outlet-412020.ucr.appspot.com/#/project/660388066b4f93e92de5c549

Upload document(s)

Document file

Drag and Drop File
or
‘. BROWSE... ‘

706177_2643424FORM 5 SUBMITTED_2010-12-

UPLOAD FILE

B oa A

w7

® O

ua]

=

U.S. DEPARTMENT OF

ENERGY
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G M () https://tidy-outlet-412020.uc.r.appspot.com/#/praject/66038806604f93e92de5c549 Boa A @ @ O = Oy B - @

CATALOG

+ & 0O 4 e
in

4
Demo Project

# / PROJECTS ; DEMO PROJECT
4 UPLOAD NEW RECORD(S)

#+ DOWNLOAD CSV

Record Name Date Uploaded API Number Mean Confidence Lowest Confidence Digitization Status Review Status

£+ processing o unreviewed

1. F06177_2643424F0ORM 5 SUBMITTED_2010-12-08 4/2/2024

U.S. DEPARTMENT OF Fossil Energy and /f
energy.gov/ie

ENERGY Carbon Management




1. 706177 _2643424F0ORM 5 SUBMITTED_2010-12-08 4/2/2024 05-007-06177-00

iy & vow = @
< O M 2 https://tidy-outlet-412020.ucr.appspot.com/#/project/660383066b4f93e92de5c549 B oa M~ 9% e & = O e B -
O = CATALOG (G ]
L]
-+ # / PROJECTS ; DEMO PROJECT o
« »
Demo Project
Record Name Date Uploaded APl Number Mean Confidence Lowest Confidence Digitization Status Review Status
92 % 45% @) digitized @ unreviewed

U.S. DEPARTMENT OF

ENERGY
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< O M %) https://tidy-outlet-412020.uc.r.appspot.com/#/record/660c1ca245410742a2340311 B a A Y ® O = D by % -
-
O = CATALOG o
L7
+ # / PROJECTS ; DEMO PROJECT / 1. 706177_2643424FORM 5 SUBMITTED_2010-12-08 -
a » JPDATE RECORL
' 2>
. a
”'" ’ = r r l- Field Value
g quw “ N +olorado
Rev 1208
U vas wv..-...dtion Commission Jana
nwu!ualn Sule 807, Denwer, Colorads BO203 Phen 100 Fa(300)ise 2108 RECEIVED AS_DRILLED_LATITUDE 3719041
DRILLING COMPLETION REPORT
This form s to be submitted within 30 days of the setting of production casing, the plugging of a dry hole, the DEC 0 g 2010 ELEVATIONS_GR 7600
deepening or sidetracking of a well, or any time the wellbare configuration is changed. If the well is -
deepened or sidetracked a new Form £ is required. If an atternpt has been made to completelproduce a c
well, then the aperator shall submit Form SA (Completed interval Report.) If the well has been plugged, a OGGC
form 6 (Well Abandonment Repart) is required. FIELD_NAME Wildcat
1. OGCCOperalorNumber. 82220 4 ContaciName o
2. Name of Operator; V¥ Nevhaus Properties, L PaulC. Thompson, PE. Conpleie 18
3. Address: 3503 N. Taylor Rd. Phone: 505 3274892 Atiachment Checidist SPUD_DATE 2010-09-04
City Mission State: TX Zip: 78572 Fax:  505327.9634
— NOLOBS occe
5. AP NuTher 05, 0070617700 5 oy, Ao % PLUG_BACK_TOTAL_DEPTH_MD 1848
7. Well Name: Blus Creck Federal Well Number. 181 Directional Survey™ (X
8. Locabion (QtrQir, Sec, Twp, Rng, Mendian): NENW Section 18, T34N, R1E DST Analysis
[ TOTAL_DEPTH_TVD 1863
Fosage st e P e o
As Drilled Latitude: 37.19041 As Drilled Longitude: 106.888805 Cmt X
GPS Data: Carrespoads e v
¥ 5
Date of 10/28/10 PDOP Readng. 4.3 GPS Instrument Oparators Name: __ Gerald Huddieston AS.DRILLED_LONGITUDE 106.58880
FPMUFEL #
* Wdrestonal, fooiage al Top of Pred. Zone | ] Q [ ] ﬁm Twp, Rng
) FELEWL DATE_COMPLETED_OR_DA 2010-09-12
** Hdrectional, fooiage al Botiom Hole [ ] ][ | [lsec, wp, Rog
8. Field Name: Wildcat 10. Field Number 15. Well Classification
11. Feders, Indian or Stale Lease Number: Federal COC 80475 % o[ Jon [ Jeas API_NUMEER 05-007-06177-00
2. SpudDale: {when Ihe 1st BithR the diry 13, Date TD: 14. Date Casing Sel or DEA: bed[_JDisposal
842010 91172010 81212010 s
75 Toml Degh 17. Piig Back Toml Deph Enhanced Recovery TOTAL_DEPTH_MD 1863
MD 1863 VD™ 1863 MD 1848 VD™ Cas Storage -

S- DEPARTMENT OF Fossil Energy and

ENERGY Carbon Management energy.gov/fe




'y ® uow - o X
< O M ) https:/tidy-outlet-412020.uc.r.appspot.com/#/record/660c1ca245410742a32340311 B oa A Y e & = Dy % T |
O = CATALOG 0,
L]
+ A/ PROJECTS ; DEMO PROJECT ; 1. 706177_2643424FORM 5 SUBMITTED_2010-12-08 -

4 » UPDATE RECORD

1. 706177_2643424FORM 5 SUBMITTED_2010-12-08 -

9

»

Field Value
AS_DRILLED_LATITUDE 3712041
ELEVATIONS_GR 7600
FIELD_NAME Wildcat
SPUD_DATE 2010-09-04
PLUG_BACK_TOTAL_DEFTH_MD 1848
TOTAL_DEPTH_TVD 1863
AS_DRILLED_LONGITUDE 106.888805
DATE_COMPLETED_OR_DA 2010-09-12

API_NUMBER

TOTAL_DEPTH_MD

05-007-06177-00

1863

, U.S. DEPARTMENT OF

ENERGY

Fossil Energy and
Carbon Management

energy.gov/fe




C

+ @& O 4 08

@

) https;//tidy-outlet-412020.uc.r.appspot.com/#/record/660c1ca24541074232340311

Field

AS_DRILLED_LONGITUDE
DATE_COMPLETED_OR_DA
API_NUMEER
TOTAL_DEPTH_MD
ELEVATIONS_KE
WELL_NAME
NAME_OF_OPERATOR
DATE_TD_REACHED

WELL_NUMEBER

CASING_LINER_AND_CEMENT

CASING_LINER_AND_CEMENT_Z ~

CASING_LINER_AND_CEMENT_3 A

Properties
Field
STRING
CASING_TOOL_SETTING_DEFTH
NUMBER_OF_SACKS_CEMENT
CEMENT_TOP

CEMENT_BOTTOM

B oa A & 8 & 0O & @ 9D b % - =

Value
106.888805
2010-09-12
05-007-06177-00

1863

7608
Blue Creek Federal
V.F. Meuhaus Properties, LLC
2010-09-11
181
Surface 8-3/4" 7 Surface 372 100 Surface 372
Production &-1/4" 4-1/2" Surface 1865 150 & 75 700 1865
Stage, Squeeze, Remedial Cement Job 1719751719 1744
Value
Stage, Squeeze, Remedial Cement Job
1719
75
1719
-
_)
-

1744

U.S. DEPARTMENT OF

Fossil Energy and
Carbon Management

ENERGY

energy.gov/fe




G M ) https:/tidy-outlet-412020.ucr.appspot.com/#/record/660c1ca245410742ae340311 B oa A & e & D L & - @

+ ® O 4 e

-
a
Field Value
DATE_COMPLETED_OR_DA 2010-09-12
API_MUMBER 05-007-06177-00
TOTAL_DEPTH_MD 1863
ELEVATIONS_KE 7608
WELL_NAME Blue Cresk Federal
NAME_OF_OPERATOR LF. Neuhaus Properties, LLC
DATE_TD_REACHED 2010-09-11
WELL_NUMBER 181
CASING_LINER_AND_CEMENT Surface 8-3/4" 7 Surface 372 100 Surface 372
CASING_LINER_AND_CEMENT_2 ~ Production 6-1/4" 4-1/2" Surface 1865 150 & 75 700" 1865
CASING_LINER_AND_CEMENT_3 A~ Production, Remedial 1719 75 1719 1744
Properties
Field Value
STRING
CASING_TOOL_SETTING_DEFTH 1719
NUMBER_OF_SACKS_CEMENT 75
CEMENT_TOP 1719
CEMENT_BOTTOM 1744 =
¢ -
-

. DEPARTMENT OF Fossil Energy and

ENERGY Carbon Management energy.gov/fe
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G M %  https:/tidy-outlet-412020.uc.r.appspot.com/#/record/660c1 ca245410742ae340311 B oa A 9% e 4O m <« O g B - @

CATALOG

# / PROJECTS / DEMO PROJECT /1. 706177_2643424FORM 5 SUBMITTED_2010-12-08
4 [ S
1. 706177_2643424FORM 5 SUBMITTED_2010-12-08

1)

+ @ O 4 8
ii

Field Value
AS_DRILLED_LATITUDE 37.19041
ELEVATIONS_GR 7600

FIELD_MAME Wildcat
SPUD_DATE 2010-09-04
PLUG_BACK_TOTAL_DEPTH_MD 1848
TOTAL_DEPTH_TVD 1863
AS_DRILLED_LOMGITUDE 106.888805
DATE_COMPLETED_OR_DA 2010-09-12
API_MUMBER 05-007-06177-00
TOTAL_DEPTH_MD 1863
ELEVATIONS_KE 7608
WELL_NAME Blue Creek Federal
NAME_OF_QOPERATOR WF. Neuhaus Properties, LLC

U.S. DEPARTMENT OF FOSS” Energy and

ENERGY Carbon Management energy.gov/fe




g ' - O X
https://tidy-outlet-412020.uc.r.appspot.com/#/record/660c1f46454 1074232340314 t QoA Ty . = - 4 W

< C n 6 B oa A & ® 8 D = @ 9 i = =

O = CATALOG o -

[ ]

# j PROJECTS / DEMO PROJECT / 4. CROOKED RECORD -

+ ‘ > UPDATE RECORL *
4. Crooked Record - b
¢ >

Field Value -
AS_DRILLED_LATITUDE 37.408056
AS_DRILLED_LONGITUDE -107.891389
E 2
5[] ‘-é Eﬁuéﬁ 5; % N | l T1T1 . ELEVATIONS_GR 6219
L e : ! .
di 3 5 ; E»: ::{al i i - %E 5 FIELD_NAME Ignacio-Blanco
5 . | |E : :
5 EE R
@ i; g . §&|‘ﬁ§ H §g sl8 " FIELD_NUMBER 38300
: ; 3 eyl ol 12 il : :
[ ﬁ 2 ; ; iz g ;— b 1| & = § i SPUD_DATE 2009-12-16
N E R il ‘ :
§ g i @% §E|Q“5| § ki iz o |48 E | = TOTAL DEPTH TVD 2710
Sl || e oo |t | Jedbie E
E H s gz H 4
= jiz 0 @z 55 e P 2 i i WELL_CLASSIFICATION_COALBED
R A AP
sll@ | s || | R EENE H
= i g2l i i H 5 T 130F [ g NAME_OF_OPERATOR Petrox Resources Inc
| ERAN E tly 8 i 24 il
9% H & ELgh| G ‘ § Sﬁg_; L lg]
= } EliEg {EREE 5 : g}* 5 : P & EH 5 API_NUMBER 05-007-06277
L ey R S i
b Sodl |FE5 sEsd § R A2 |se H WELL_NAME Wright 33-5
S R T A ik i
- S tasle ks ble I8 F B2 TOTAL_DEPTH_MD 5505
ELEVATIONS_KE 6231
v

U.S. DEPARTMENT OF FOSS” Energy and

I ENERGY Carbon Management energy.gov/fe




G m

+ & O 1 e

L]

& uow

|f| https://tidy-outlet-412020.uc.r.appspot.com/#/record/660c207ed54 1074222340319
P y ppsp

= CATALOG

# / PROJECTS / DEMO PROJECT / 9. TINTED_RECORD

9. tinted_record -

o State of Colorado
Rlev1208 0Oil and Gas Conservation Commission R
1120 Lincoln Suite 801, Denver, Colorado 80203 Phone {303] 2400 Fax 854-2108

DRILLING COMPLETION REPORT

ECEIVED

AY 15
Thus form 15 to be submitted within 30 days of the setbng of produchon casing, the plugging of a dry hale, the 07
deepening or sidelracking of a well. or any ime the wellbore configurabon 1s changed  If the well i1s deepened cus_cc
or sidetracked a new Form 5 1s required  If an atiempt has been made to complete/produce a well, then the #~ TTT ] —
operator shall submit Form 5A (Completed Interval Report ) If the well has been plugged, a form 6 (Well H"H'm’“mﬂm
Abandonment Report) s required
- 1831558
1 QGCC Operator Number 10084 4 Conlact Name
2 Name of Operaior _Pioneer Natural Resources USA, Inc Morms Bell i T B
3 Address_ 1401 17th Street, Suite 1200 Phone  (303) 675-2609
Crty_Denver Stale CO  Zip 80202 Fax  (309) 294-1275
 — — P 0P 0OGCC
5 API Number 05 L4 6 County _woftat Logs
7 WelName Arkansas Post J/ WellNumber 2212 7 [Dectonal Suvey™
8 Locaton (QirQlr, Sec, Twp, Rng, Mendian) _SE/NW Sec 12-T7N-R9GW DST Analyss
LT FELTAL
Footage at suface ] Core Aty
AsDnlled Lattude 40 57487 As Driled Longitude 107 78380 Cond summar
GPS Data
Dato o 1/30/2007 *POOP Readng_1 2 855 Instnument OpersiorsName  Luke Kay - Uintah Engineenng

FNLFSL

3 [ 3 [serore
T 0 ) Dlses g

** Il drectional, footage at Top of Pred Zone

** I dwechonal, footage at Bottom Hole

9 FieidName  Wildcat 10 Field Number 99999

11 Federal, Indian or State Lease Number N/A

15 Well Classification
oo [Jox [Jow

Field

AS_DRILLED_LATITUDE

ELEVATIONS_GR

DATE_COMPLETED_OR_DA

FIELD_MAME

FIELD_MUMEER

SPUD_DATE

PLUG_BACK_TOTAL_DEPTH_MD

TOTAL_DEPTH_TVD

AS_DRILLED_LONGITUDE

TOTAL_DEPTH_MD

API_NUMBER

NAME_OF_OPERATOR

A I o S o A =R v IO N Y

Value

40 57487
6646
2007-02-06
Wildcat
99999
2006-11-26
4194

4250

107 78380
4250
05-081-07357

Pioneer Matural Resources USA, Inc

12 SpudDale (whenthe Istbithtthe dr) 13 Date 10 14 Dale Casing Set or D&A _qcoalbed Cospesai
11/26/2006 ¢ 2/5/2007 2/6/2007 [ |

16 Tolal Depl [17 Phug Back Total Dapth [Enhanced Recovery WELL_CLASSIFICATION_COALBED

MD 4250 TVD™ 4250 MD 4194" ™D 4194’ Storage .
— sraervancn e anas Arbinmnan P

U.S. DEPARTMENT OF

ENERGY

Fossil Energy and
Carbon Management

energy.gov/fe
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# / PROJECTS / DEMO PROJECT / 10. DARK RECORD
4
10. Dark Record -

Fossil Energy and
Carbon Management

https://tidy-outlet-412020.ucr.appspot.com/

&® uow

660c208545410742ae34031a

Field
AS_DRILLED_LATITUDE
AS_DRILLED_LONGITUDE
FIELD_MAME
FIELD_MUMBER
SPUD_DATE
PLUG_BACK_TOTAL DEPTH_MD
WELL_CLASSIFICATION_OIL
DATE_COMPLETED_OR_DA
TOTAL_DEPTH_MD
WELL_NAME

API_MUMBER
ELEVATIONS_KB

DATE_TD_REACHED

WIELL_ KK ADER:

4h

-103.38834

Wildcat

99999

2009-12-25

5200

2010-01-17

7085

Mosher

05- 073-06393.00

4876

2010-01-24




iy ® uow - o X
< O m %1 https://tidy-outlet-412020.uc.r.appspot.com/#/project/660388066b4f93e92de5c549 B ATy e 4 1= O by B O @
O CATALOG 0 .
L

# / PROJECTS j DEMO PROJECT -
+

4 3 UPLOAD NEW RECORD(S)

Demo Project ~

* DOWNLOAD CSV

Recerd Name Date Uploaded API Number Mean Confidence Lowest Confidence Digitization Status Review Status

1. T06177_2643424F0RM 5 SUBMITTED_2010-12-08 4/2/2024 05-007-06177-00 92% 45% @ digitized o unreviewed
2. T06275_2626847FORM 5 SUBMITTED_2010-09-02 4/2/2024 05- 007-06275 96 % 84 % digitized o unreviewed
3. T06276_2626852F0RM 5 SUBMITTED_2010-09-02 4/2/2024 05-007-06276 97 % B6 % @ digitized o unreviewed
4. Crooked Record 4/2/2024 05-007-06277 95 % 80 % digitized 0 unreviewed
5 4509858_10175390rilling Completion Report_2005-10-31 4/2/2024 05-045-09858 92% 24% digitized o unreviewed
6. 4509859_513263Dilling Completion Report_2005-10-13 4/2/2024 05-045-09859% 95 % 54 % @ digitized o unreviewed
7. 4509848_7062280illing Completion Report_2005-03-14 4/2/2024 5045095480000 B5% 0% digitized o unreviewed
8. 6709755_3036312F0ORM 5 SUBMITTED_2010-02-10 4/2/2024 05-067-09755-00 95 % 68 % @ digitized o unreviewed
9. tinted_record 4/2/2024 05-081-07357 9T % 83 % digitized 0 unreviewed
10. Dark Record 4/2j2024 05- 073-06393.00 9% 0% digitized 0 unreviewed

U.S. DEPARTMENT OF FOSS” Energy and

ENERGY Carbon Management energy.gov/fe




Lackey, Gregory D. ffv‘

[v]

Dema Project_records (1).csv ,O Search
File Home Insert Draw Page Layout Formulas Data Review View Help | i1 Comments | | ¥ Share
frlj ‘}L Calibri 1 - AA == |£| 'b‘}" = EE}Wrap Text General - ﬁ @ @ /T:E] gg( @ E ) %? p EE
@ ~ -
Paste = = = = — | (S Conditional Formatas Cell Insert Delete Format Sort 8 Find & Add-ins
B T - v | e A~ = = = ¥z 3= . - 9 0 .o
v - = - - = = Merge & Center b %9 G Formatting ~ Table~ Styles~ v v w Filter v Select ~
Clipboard ] Font ] Alignment ] MNumber =] Styles Cells Editing Sensitivity Add-ins
n v I FIELD_NAME
A | B [ C | D | E [ F [

1 [file API_NUMBER AS5_DRILLED_LATITUDE AS_DRILLED LONGITUDE CASING_LINER_AMND_CEMENT DATE_COMPLETED_OR_DA DATE
2 |700177_2643424F0ORM 5 SUBMITTED_2010-12-08.png 05-007-06177-00 37.19041 106.888805 Surface 8-3/4" 7" Surface 372 100 Surface 372 9/12/2010
3 | 706275 _2626847FORM 5 SUBMITTED _2010-09-02.png 05- 007-06275 37.276667 -107.832778 Surface 12.25 9.625 Surface 416 240 Surface 416.3 12/15/2009
4 |706276_2626852FORM 5 SUBMITTED_2010-09-02.png 05-007-06276 37 233611 -107.773333 Production 8.875 Surface 3024 530 Surface 3024 1/23/2010

5 |Crooked Record.png 05-007-06277 37.408056 -107.891389 Surface 12.25 8.75 Surface 426 240 Surface 426 1/8/2010

5 |4509858 10175390rilling Completion Report_2005-10-31.png  05-045-09853 N/A N/A 13-1/2" 9-5/8" 32.3# Surface 1948.8' SFC 1948.8 Surface 520 4/3/2005

7 4509859 513263Drilling Completion Report_2005-10-13.png 05-045-09859 NSA N/A Surface 7390' 913 Production | 2840' 7390 7-7/8" 4-1/2" 11.6# 3/31/2005

8 14509843 _7062280rilling Completion Report_2005-03-14.png 5.0451F+12 N/A N/A Flug cement .825 0.000 0.0 0.00 0.00 985 0.00 7000.00 5/27/2004 NfA
9 |6709755_3036312FORM 5 SUBMITTED_2010-02-10.png 05-067-09755-00 37.15520955 -107.6439631 Production 7/8" 5.5" Production 3863 390 sx Surface 3864 1/18/2010
10 |tinted_record.png 05- 081-07357 4057487 107 78380 Surface 12 1/4" 8 5/8" Surface 522 350 Surface 522 2/6/2007
11 | Dark Record.png 05- 073-06393.00 38.93837 -103.38834 Surface 17 1/23€ 13 3/8" 12'423' 355 0' 423" 1/17/2010
12
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. Next Steps

1. lterate tool prototype design and functionality internally

2. Partner with a small number of stakeholders (researchers,
state agencies) that will use tool to digitize well records

3. Collect feedback and continue to improve tool design
4. Incorporate document splitting and clustering workflow

5. Progress open-source OCR and LLM approaches and replace
Google Document Al backend

6. Expand collaborations and release general version of tool

Fossil Energy and

”\'& U.S. DEPARTMENT OF
ENERGY Carbon Management



. Contacts

Greg Lackey

Research Engineer

National Energy Technology Laboratory
Gregory.Lackey@netl.doe.gov
412-386-7590 (office)

Dan O’Malley

Subsurface Flow & Transport Team Lead
Los Alamos National Laboratory
omalled@lanl.gov

U.S. DEPARTMENT OF

3
Fossil Energy and

ENERGY | canon Management EATALOG
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