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MEETING REPORT

AUTHOR: G. K. Jacobs

LOCATION: Texas Bureau of Economic Geology, Austin, Texas

DATE: August 5-8, 1985

PURPOSE: NRC/DOE Meeting to Discuss Palo Duro Basin Geology
and to Examine Rock Core from Permian Basin, See
Attachment #1 for Agenda

PROJECT TITLE: Technical Assistance in Geochemistry

PROJECT MANAGER: S. K. Whatley

ACTIVITY NUMBER: ORNL #41 37 54 92 4 (189 #B0287)
NRC #50 19 03 01

PARTICIPANTS: See Attachment #2.

GENERAL COMMENTS

The objective of this meeting was to examine selected rock core from the
Permian Basin. The three-day meeting was extremely useful in providing
information and perspective for evaluations of geochemical information
relevant to the performance of the Deaf Smith site. An appreciation of the
stratigraphy and petrography of the various rock units in the Palo Duro
Basin is important to our evaluation of geochemical conditions, solubility/
sorption processes, and the geochemistry of waste package interactions. To
facilitate the examination of the core, DOE and its contractors presented
information pertaining to the geology, stratigraphy, petrography, and depo-
sitional history of the Palo Duro Basin. The cores that we examined
included sections from: (1) Grabbe #1, (2) J. Friemel #1, (3) Zeeck #1,
and (4) Detten #1. We were able to observe examples of core from active
dissolution zones, the entire evaporate sequence (including several
examples of the Lower San Andres Unit 4 salt cycle), the Permian Wolfcamp
carbonate, and the Pennsylvanian-Permian granite wash. Handouts from the
presentations and detailed logs of the cores are included as Attachment #3.

DETAILED COMMENTS

1. The work being accomplished by the Texas Bureau of Economic Geology
appears to be of excellent quality and is directed toward some of the
more important geologic characterization needs at this time.

2. Geochemistry was not emphasized at the meeting. However, the discussion
of stratigraphy, petrography, and depositional history provided excellent
background information for future geochemistry and waste package work-
shops. The examination of the cores provided excellent insight into
the site itself and will help to focus future efforts on evaluations
related to geochemistry.
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3. The staff of the Texas Bureau of Economic Geology indicated that no
new analytical work is planned on hydrogeochemistry until new wells
can be completed. Work will continue, however, on interpretation of
currently available data. In addition, host rock geochemistry and its
role in rock/water interactions will be given major emphasis in the
next months.

3. It has been found that water can be pumped (72 bbl in 7 months) from
the Lower San Andres Unit A4 carbonate zone in the Zeeck #1 well. This
zone is separated from the target salt horizon by only a thin layer of
anydrite. Therefore, this water-bearing zone will receive increased
attention as wells are completed closer to the candidate site (to date,
this zone in other wells has not produced significant quanitites of
water).

4. The DOE indicated that a draft Program Plan for geochemistry will be
available sometime this fall. We anticipate that this document will
identify the various geochemical processes that DOE plans to take cre-
dit for in their analysis of repository performance. This information
will help us to direct our evaluation efforts toward the most important
parameters. At this time, DOE appears to be emphasizing rock/water
interactions in the water-bearing units beneath the target salt horizon.
The Texas Bureau of Economic Geology is studying the geochemical con-
trols on water chemistry. This information will be important in eval-
uating the potential retardation behavior of radionuclides should they
be released into these horizons. This information may also be impor-
tant to identifying relevant geochemical conditions in the disturbed
zone for testing waste package components. The waste package workshop
planned for this fall should also help to clarify the DOE position in
this area.



AGENDA
PERMIAN BASIN CORE EXAMINATION

August 5

1:00 p.m.

1:30 p.m.

2:00 p.m.

3:00 p.m.

4:00 p.m.

Introductions J. Sherwin (SRPO)
E. Bingler (TBEG)

Opening remarks and expectations
of meeting.

Overview of the Palo Duro Basin,
current understandings of structural
and sedimentological history.

Origin of the Permian evaporates,
with emphasis on LSA 4.

Palo Duro Basin stratigraphic section,
locations of DOE test holes,
regional correlations of major units,
major hydrostratigraphic divisions.

J. Sherwin (SRPO)
J. Trapp (NRC)

TBD (SWEC)M r eK

;¶atoa_ ( b-
i. Hovorka (TBEG)

August 6

Reconvene8:15 a.m.

8:30 a.m.

9:30 a.m.

10:00 a.m.

11:00 a.m.

Geologic logging of DOE drill holes, S. Hovorka (TBEG)
detailed logs of repository horizon
(Lower Sab Andres Unit 4), geologic
cross-sections, correlation of formations
and units, description of rocks present
in the core, ( incl. mineralogic, petrologic,
geochemical characteristics), with emphasis
on evaporate section and host salt beds.

Description of features noted in core C. Kreitler (TBEG)
from "dissolution wells," regional
implications

Presentation on available material S. Adams (ONWI)
related to DOE drill hole logs:
lithologic logs; geophysical logs;
applicable reports and data; correlations
of geophysical logs with core;
applications of geophysical logging
to stratigraphic analysis.

Development of geotechnical logs based T. Lamb (SWEC)
on mechanical properties, geophysical TBD (RE/SPEC)
logging and visual core logging-correlated
with test results performed on drill core;
index of laboratory testing for mechanical
properties of rock mass; in-situ stress
measurements.

12:00 - 1:00 p.m. LUNCH



PERMIAN BASIN CORE EXAMINATION
PLANNED AGENDA

(Continued)

August 6 (Continued)

1:15 p.m. Reconvene at Balcones Research Center
and proceed to core repository.
Core examination:

Grabbe #1
J. Friemel #1
Zeeck #1 - LSA Unit 4
One dissolution well - TBD

* There is not enough table space for
all listed core sections to be laid
out simultaneously; over two days all
core will be available.

Concurrent Quality Assurance discussions

August 7

8:15 a.m.

8:30 a.m.

12:00 - 1:00 p.m.

1:15 p.m.

Reconvene at Balcones Research Center
Proceed to core repository.
Core examination continues.

LUNCH

Review of status of Palo Duro Studies;
published references; on-going work;
data availability.

TBEG
SWEC
ONWI
SRPO

August 8

8:15 a.m. Propose topics/agenda for Permian
Basin data review.

10:15 a.m. Prepare summary of meeting. J. Sherwin (SRPO)
J. Trapp (NRC)
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Participants

NRC Core Workshop
August 5-8, 1985

Austin, Texas

Sam Panno
Jo-Ann Sherwin

Steve Frishman

DOE HQ/Weston
DOE-SRPO

Office of the Governor, Texas

Don McReynolds

Dick Berry
David W. Carpenter
Robert Cummings
Jaak Daemen
Claudia Hackbarth
Dale Hedges
John Imse
Gary K. Jacobs
Robert Johnson
Walt Kelly
Richard Lee
Larry McKague
Jerome Pearring
Fred Ross
Jack Sharp
John S. Trapp
Tilak (Teek) Verma
Roy E. Williams
Gerry Winter
Ernst G. Zurflueh

High Plains Water District

NRC/Lawrence Livermore
NRC/Lawrence Livermore
NRC/Engineers International
NRC/University of Arizona
NRC
NRC
NRC/Weston Geophysical Corp.
NRC/ORNL
NRC/WMPP
NRC/NMSS
NRC
NRC/Lawrence
NRC/WMEG
NRC --
NRC/Williams
NRC/WMGT
NRC/Columbus
NRC/Williams
NRC/Williams
NRC

806/762-0181

415/422-3976
602/884-8818
602/621-2501
301/427-4639

617/366-9191
615/576-0567
301/327-4785
301/427-4571

415/422-6494
301/427-4648

301/428-4545

208/883-0153

617/427-4343

Livermore

& Assoc./Univ. Texas

& Associates
& Associates

Wal ter E. Newcomb
Owen E. Swanson

Francis . Hansen
Paul Senseny

Tom Lamb
John Peck
Philip J. Murphy
Ev Washer

ONWI
ONWI

614/424-7685

RE/SPEC
RE/SPEC

605/394-6400
605/394-6400

SWEC
SWEC
SWEC
SWEC

617/589-2173



Participants-Page 2

Ed Bingler TBEG
Roy T. Budnik TBEG
Dow Davidson TBEG
Alan utton TBEG
Steve Fisher TBEG
Mike Fracasso TBEG
Thomas C. Gustavson TBEG
Susan Hovorka TBEG
David A. Johns TBEG
Charles Kreitler TBEG
H. S. Nance TBEG
Steve Ruppel TBEG
Jerry Wermund TBEG

Margaret Hart Texas Dept. of Water Resources 512/463-7797
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Palo Duro Basin Dolhort Basin General Litholoqy
and

depositionl settingSYSTEM SERIES I GROUP FORMATION FORMATION

HOLOCENE alluvium. duane sond alluvium, dune sond
__________ playa l y _ _ _ _ _ _ _

QUATERNARY - .Tnaka v L
PLEISTOCENE ucover sands cover snds Lccusrine cshes
PLEISTOCENE Tubla and windblown deposits

TERTIARY NEOGENE Oqollala Oqalloa Fluinl al
- _ ~~~~~~~~~~~~~~~~~~~~~lcustrine lastics

CRETACEOUS unditferentlated undifferentiated MrSie sales
____________ __________ _ e_______________ ________________ and lim estone

TRIASSIC _ OCKUM Fluvial-deltaic and
______________ _____________ __________________ _________________ locustrine clastics

Dewey Lake Dewey Lake

OCHOA Alibates Alibates

Salado/Tansill

Yates

4
a
4

ARTESIA Seven Rivers
Artesia Group
undifferentiated

Queen/Grayburq
I 1 ~sr

Cyclic sequences:
alow -marne carbonates;

hypersaline- shelf
b*iydtite, halite;

cntinental red beds

z4

a-

Son Andres Blaine

Glorieta Glorieta

Upper Clear Fork Clear Fork
a CLEAR Tubb

FORK Tb
z
O Lower Clear Fork ndifferentiated

.j ~~~~~~~~Tubb-Wichita
Red Cove Red Beds

WICHITA

WOLFCAMP
s_

z

j4
zn
4
-J

VIRGIL ICISCO

MISSOURI CANYON

OES STRAWN

Shelf and
stilf-marqin

carbonate.
bosinal shale.
and deltaic
sandstone

ATOKA

MORROW
BEND

CHESTER

mf UERAMIC Shelf carbonate

OSAGE

OROOVICIAN _ __ _RGELLEN- Shelf dolomite
O R O O V I C I A N S U R G E R_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CAMBRIAN ? -Shallow marinu(?)sandstone

PRECAMBRIAN Igneous andmetamorphic



TYPICAL

Bose next ccle

4

Hlite

SAN ANDRES CYCLE

-t Textural zones

}
Red mudstane beds
and chaotic mudsione-halite

Anhydritic halite with
preserved primary fabric

Bedded ahdry*I

Nodular anhydrite

Dolomite

Limestone

Dark mudstone S.- ..SGA-8

I I



Table3 Textural classification of halite with genetic significance.

Symbol A B C a E F G H I

halite type chevron halite color banded/
rock vertically

oriented
halite rock

size 0.5-5 cm tall OS-Scm tall

halite crystal subvertical subvertical
shape mosaic; L:W mosaic; L:l*

3:2 to 41 3:2 to 4:1

composition anhydrite anhydrite,
commn; mudstone,
mudstone organic S _
possible

I Sl%-SI li-51
U _

T location anhydrite on within and
grain bound- between
aries, part- grains, along
Ings, mud- partings,
stone only in pipes
in ppe fills

fluid nclusions abundantsmall varied
define rellct
growth faces

associated with F long crystal F E Hnd/
halite types boundaries nd or 0 in pipes

pipes, "findr
0 In pipes

identifying minute fluid bedding and/
chartenifyics inclusions or vertical

characteistics aong relict orientation
halite growth of crystals
faces

1. I -I4

chaotic mud-
stone-halite
rock

muddy halite
rock

v s~tO.nl
Anhydritic
halite rock

displacive
halite in
other
sediments

halite cavity-
filling cement

fibrous fracture-
filling halite
cement

Z

4,

I..

U

LI
a

'E

LI

0. 3 to 3 c 1-5 cm I-S cm 0. 5-3cm I to 20+ cm .3 to I cm

equant equant equant euhedral equant fibrous
nhedral to mosaic mosaic cubes or mosaic

euhedral hopper
crystals _ shapes

mudstone. modstone, rndstone; cavity filling trace of hema-
minor mInor anhydrite also halite s clean tite present as
anhydrite anhydrite dolomite, but is associ- coloring agent,

anhydrite ated with mud- otherwise pure
stone and halite

WS-50 1-10% l-ZSE 60-99% anhydrite

In masses within grains. along part- matrix nsolule
between minor between ings, grain for due
halite grains boundaries halite
crystals,
some also
within
grains _ _

few varied varied few large and
abundant

nudstone may contain may contain non-halite all halite In non-halite
beds remnant A, reen nt A8 rocks types rocks
typically possible H possible H
Includes
remnant
8 halite _

10-50t halite halite with euhedraP exceptionally fibrous halite
mudstone colored red 1-25t anhy- to sub- coarse clear in fracture,
In inter- brown or drite. hedral crystals, fill meny examples
crystalline black by 1-10S . no halite cavity In other red colored
masses chmot- immorities bedding crystals in salt type
Ic texture sediments

no bedding

sketch ...I. . iI I I<1 I - -.

.-. 

____________ .1. i��-I. _______________ 4. 4.-



Key to detailed logs, San Andres units 4 and 5 halite

Column 1

Column 2

Depths in feet below kelly bushing

PC indicates point count of 100 points over 1 foot interval
of slabbed core to check estimated percent lithology.

+ and * indicate sampled interval, core not available during
detailed logging and checking.

* indicates sample logged by BEG and a detailed description
available in BEG files.

+ indicates sample logged, but no detailed description.

Intervals sampled before BEG logging are labeled as sampled"
in column a

Estimated percent lithology

Mineral Comoosition _ _ 

4 a

ia:L.

Porosity

Potash Salt

Halite

Anhydrite

Gypsum

Dolostone

Limestone

Chert

Sandstone

Siltstone

Mudstone

Claystone

Carbonate Comoonents

G Grainstone
P Packstone
W Wackestone
M Mudstone



Carbonate Comoonents (continued)

o oolites or coated grains

en intraclasts

6 fossiliferous (general)

molluscs

o crinoids

<z forams

{a brachiopods

A phylToid algae

5> coral

I

Column 3

Hali te

, ^ 

. A ,,

V

I ,

'_ _

A* A 4 e

Structures Sketch of structures.in eft -half
of column; interbeds of one lithology
in another extend 3/4 of coluumT width;
boundaries between lithologies drawn
across entire column width.

chevrons

vertically oriented crystals

dark bands

pipe, pits (show residue at bottom)

anhydrite

chaotic mud salt

recrystallized halite

exceptionally coarse halite

mudstone interbed -

anhydrite interbed

- discontinuous-mudstone interbed

discontinuous anhydrite interbed

nonhorizontal bedding

. .



Column 3

Anhydrite

Carbonates

_ -

Cl astics

~77~77

Structures (continued)

gypsum pseudomorphs

bedding (schematic)

contorted bedding

nodular

crystallotopic

bedding, scour surface

wispy lamination

ripple lamination

cross beds

intraclasts

coarse grainstone

burrows

stylolites

lamination

burrows

ripple lamination

disturbed intraclastic fabric

more disturbed

cross bedding

dissipation structures



Column 3 Structures (continued)

General

0-0 boudinage

mudcracks

clasts

.t faulting

/ fractures

£3 birdseye-fabric

v___ contorted alminae.

a displacive halite hoppers

skeletal displacive halite

filled fracture

o c ° nodules (note composition)

* crystallotopic anhydrite in other lithologies

Column 4 Comments

A. At left edge letters A through F indicate halite rock types..

Halite Types

A bedded halite with chevron fluid inclusions

8 bedded halite with vertically oriented crystals

0 chaotic mudsalt

E recrystallized muddy halite

F recrystallized halite with interstitial anhydrite

G displacive halite in sediment

H coarse- recrystallized cavity fill halite

I fibrous fracture fill

See table and text for description of halite 
classification.



-V iccrtion, irregularity and estimated continuity of muds:one
and anhydrite interbeds in halite.

. -
. , I * -

go-W"IMM

WW _ _W

00*. _

mudstone

anhydrite

irregular base, flat top

discontinuous beds

C. Comments on interbeds

M indicates mudstone

A* indicates anhydrite

bed thickness shown

-Z Iv'JICate'S s Itst0vie

5A indicates 5 anhydrite interbeds too closely spaced to -
show individuallyoestimated percent impurities shown.
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Palo Duro Basin alhart Basin
4

General Lithology
and

depositional settinqSYSTEM SERIES GROUP FORMATION FORMATION
alluvium, dung sand alluvium, dune sand

HOLOCENE Playa Playa ________une_

OUATERNARY * ~~ ~~Tanaka
PLEISTOCENE ~~caver sands cover ands' Lacustrine clasticsOUATER PLEISTOCENE c sTule/ Playas "Ploya' and windblown deposits

Blanco

TERTIARY NEOGENE Oqallala Ogzolala fluviol and

CRETACEOUS undifferentiated undifferentiated Marine hales
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~a n d lim e s to n e

TRIASSIC DOCKUM Fluvial-deltoic and
._______________ .l cu strin e el as tic s

Dewey Lake Dewey Le

OCHOA Alibates Alibotes

_______ Salado/Tonsill

Yates
uJ Artesia Group
: ARTESIA Seven Rivers undifferentiated
-j
4

Queen/Graybutq

zs Sobkha salt.
Z San Andres Blane antiydrite.red beds,Son Andres Blaine ~and peritidal

dolomite
Q Glorieta Glorieta

Upper Clear Fork Clear Fork
G CLEAR
4 FORK Tubb
z
O Lower Clear Fork undlerentioted

J, ~~~~~~~~~~Tuv -Wichita
Red Cave Re; Beds

WICHITA

WOLFCAMP

7- - -- - ? -
Z VIRGIL CISCO Shelf and

Z_ MISSOURI CANYON shelf-morgin
DES STRAWN ~~~~~~~~~~~~~bosinal shale.DES STRAWN and deltaic

Z ATOKA BEND sandstoneZ ATOKAz
Ul SEND

MORROW

CHESTER

nZ MERAMEC Shelf carbonate
4 MERAMEC ~~~~~~~~~~~~~~~~~~~~and cert

jZ rN OSAGE

ORDOVICIAN ELLEN- | Shelf dolomite

CAMBRIAN ? I I ~~~~~~~~ ~~ ~~~~Shallow mcrine(?)CAMBRIAN ? and_ sandstone

PRECWMBRI A N r T Iqneous andPRECAMBRIAN__ __ __ _ __ __ __ __j metamorp hic

Figure 26. Stratigraphic column and general lithology of the Palo Duro and Dalhart
Basins. After Handford and Dutton (1980).
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Figure 42. Basement lithologic provinces in the Texas Panhandle (from Muehlberger and others, 1967). A-A' and B-8' are

locations of gravity models discussed in this report (see figs. 43 and 44).
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Figure 14. Isopach map of Pennsylvanian System, Texas Panhandle. Sediments thin onto uplifts that were exposed during
Pennsylvanian Period.
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Figure 23 Block diagrams of paleogeographic evolution of Palo Duro Basin during Pennsylvanian and Wolfcampian time
(from Handlord and Dutton, 1980).
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Figure 25. East-west cross section I-I' of Pennsylvanian strata, Parmer to Childress Counties (see fig. 3 for location).
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Figure 59. North-south regional cross section A-B from the central Palo Duro Basin to the Amarillo
Uplift. Line of section shown in figure 57.
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Figure 34. North-south cross section F-F' of lower Clear Fork Formation. See figure 3 for location (from Handford, 1981).

Figure 17. Composite depositional model for Red Cave carbonate, evaporite, and
clastic f acies.
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Figure 42. Facies maps of evaporite-carbonate units 1, 2, and 3 (oldest to youngest) of

the Tubb Formation. Salt is dominant in updip regions to the north; carbonate is dominant

to the south. These units show progressive southerly migration of evaporite-carbonate

facies. From Presley (1980b).
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Figure 5. Inferred paleogeography during the initial stage of Dockum sedimentation in the area south of Amarillo Uplift - Bravo Dome.
Depositional elements are braided streams. alluvial fans, fan deltas, meandering streams, dstrioutary deltas. and shallow lakes.
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DISSOLUTION CONSIDERATIONS

Process: Shallow ground water dissolving salt

Types: "Peripheral" and "Interior" ?

Controls: Hydraluic gradient, evaporite geology,
overlying geology

Extent: Geographic and stratigraphic

Rates: Rates of dissolution for different types

Timing: Ongoing or relict process

Implications to nuclear repository



TYPES OF DATA

Geologic data: Stratigraphic, structural,
geomorphic

Hydrologic-hydrochemical data: dissolution wells
saline springs

Core data: DOE stratigraphic and hydro wells



HYDROLOGIC-HYDROCHEMICAL DATA

Well locations

Mansfield and Sawyer well results ("peripheral")
1. Hydrologic Testing
2. Chemical composition
3. Stable isotope composition
4. C14 Concentrations

Harmon and Detten wel Is ("interior")
1. Hydrologic testing
2. Chemical composition
3. Stable isotope composition



CORE DESCRIPTION

Well locations for core in dissolution zone

Diagnostic features of dissolution

Geographic distribution of dissolution features



BEG PUBLICATIONS

REQUESTS FOR REVIEW PENDING

West Texas-Waste Isolation ProJect
Contract No. DE-AC97-83WM46651

1. Draft:
Bureau RI

2. Draft:
Bureau RI

"Hydrogeology and Hydrochemical Facies of the San
Andres Formation in Eastern New Mexico, West-Central
Texas, and the Texas Panhandle," by Dutton and Orr.
Review requested 2/6/85.

"Numerical Modeling of Regional Ground-Water Flow in
the Deep-Brine Aquifers of the Palo Duro Basin, Texas
Panhandle," by Wirojanagud, Kreitler, and Smith. Re-
view requested 4/18/85.

3. Final:
Contract
Report

"The Internal Structure
- Experimental Modeling
by Jackson and Talbot.

of Model and Natural Salt Domes
of Salt Diapirs: Final Report,"
Review requested 4/29/85.

4. Article:
AAPG Bulletin

5. Draft:
Bureau RI

"Wolfcampian Series Porosity Distribution: Implications
for Deep-Basin Ground-Water Flow in the Palo Duro Basin,
Texas Panhandle," by Conti, Senger, Wirojanagud, and
Herron. Review requested 5/17/85.

"Cyclicity in the Middle Permian San Andres Formation,
Palo Duro Basin, Texas Panhandle," by Fracasso and
Hovorka. Review requested 6/20/85.

6. Draft:
Bureau GC

"Fracture Analyses of the Palo Duro
Panhandle and Eastern New Mexico,"
Luneau. Review requested 7/29/85.

Basin Area, Texas
by Collins and

BEG PUBLICATIONS

APPROVAL PENDING

1. Draft:
Contract
Report
Bureau GC

2. Article:
Groundwater

"Geology and Geohydrology of the Palo Duro Basin,
Texas Panhandle: A Report on the Progress of Nuclear
Waste Isolation Feasibility Studies (1983)," by
Gustavson and others. Review requested 10/2/84.
Comments received 7/1/85. Extension to 8/15/85
requested.

"Geochemistry of Salt Water in the Rolling Plains,
North-Central Texas," by Richter and Kreitler,



Review requested 10/10/84.
Responses submitted 6/13/85.
ted 7/3/85.

Comments received 5/13/85
Revised article submit-

3. Article:
Geology

4. Draft:
Bureau RI

5. Article:
GSA Bulletin

6. Draft:
Bureau RI

7. Draft:
Bureau RI

8. Article:
South Texas
Geological
Society

"Geochemical and Textural Evidence of Primary
Altered Bedded Salt, Permian Lower San Andres
ation, Palo Duro Basin, Texas," by Fisher and
Review requested 10/19/84. Comments received
Response period extended to 9/1/85.

and
Form-
Hovorka.
5/13/85.

"Late Cenozoic Geomorphic Evolution of the Texas Pan-
handle and Northeast New Mexico - Case Studies of
Structural Controls of Regional Drainage Development,"
by Gustavson and Finley. Review requested 12/21/84.
Comments received 7/1/85. Extension to 8/15/85 re-
quested.

"Structural Control of the Development of the Canadian
River Valley, Texas Panhandle: An Example of Regional
Salt Dissolution and Subsidence," by Gustavson. Review
requested 3/7/85. Comments received 7/5/85. Extension
to 8/31/85 requested.

"The Pre-Pennsylvanian of the Palo Duro Basin, Texas
Panhandle: Stratigraphy and Petroleum Potential,"
by Ruppel. Review requested 3/11/85. Coivnbents re-
ceived 7/15/85. Responses submitted 7/24/85.

"Stratigraphy of Bedded Halite in the Permian San Andres
Formation, Units 4 and 5, Palo uro Basin, Texas," by
Hovorka, Luneau and Thomas. Review requested 4/3/85.
Comments received 7/3/85. Responses submitted 7/25/85.

"Reinterpretation of the Internal Structure of Palangana
Salt Dome, South Texas," by Jackson and Talbot. Review
requested 4/23/85. Comments received 7/22/85.



Enclosure

STATUS OF REVIEWS

(List from June, 1985 Progress Report)

West Texas Waste Isolation Project
Contract No. DE-AC97-83WM46651

1. Draft:
Report

Contract
Bureau GC

"Geology and Geohydrology of the Palo Duro Basin,
Texas Panhandle: A Report on the Progress of Nuclear
Waste Isolation Feasibility Studies (1983), by
Gustavson and others. Review requested 10/02/84.

Consolidated review comments sent to TBEG for
resolution 06/25/85. Response requested by 08/01/85.

2. Draft: Bureau RI "Late Cenozoic Geomorphic Evolution of the Texas
Panhandle and Northeast New Mexico - Case Studies of
Structural Controls of Regional Drainage Development,"
by Gustavson and Finley. Review requested 12/21/84.

Review comments sent to TBEG for resolution 06/26/85.
Response requested by 07/31/85.

3. Draft: Bureau RI "Hydrogeology and Hydrochemfcal Facies of the San
Andres Formation in Eastern New Mexico, West-Central
Texas, and the Texas Panhandle," by Dutton and Orr.
Review requested 02/06/85.

Report is in review cycle at SRPO.

4. Article:
GSA Bulletin

Structural Control of the Development of the Canadian
River Valley, Texas Panhandle: An Example of Regional
Salt Dissolution and Subsidence," by Gustavson.
Review requested 03/07/85.

Review comments sent to TBEG for resolution 07/01/85.
Response requested by 08/08/85.

5. -Draft: Bureau RI 'The Pre-Pennsylvanian of the Palo Duro Basin, Texas
Panhandle: Stratigraphy and Petroleum Potential," by
Ruppel. Review requested 03/11/85.

Review comments sent to TBEG for resolution 07/08/85.
Response requested by 08/12/85.

6. Draft: Bureau RI "Stratigraphy of Bedded Halite in the Permian San
Andres Formation, Units 4 and 5, Palo Duro Basin,
Texas," by Hovorka, Luneau and Thomas. Review
requested 04/03/85.

Review comments sent to TBEG for resolution 07/03/85.
Response requested by 08/05/85.
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' Status
Page 2

of Reviews

7. Draft: Bureau RI 'Numerical Modeling of Regional Ground-Water Flow in
the Deep-Brine Aquifers of the Palo Duro Basin, Texas
Panhandle," by Wirojanagud, Kreitler, and Smith.
Review requested 04/18/85.

Report is in review cycle at SRPO.

8. Article: South
Texas Geological
Society Bulletin

Reinterpretation of the Internal Structure of
Palangana Salt Dome, South Texas," by Jackson and
Talbot. Review requested 04/23/85.

Report was sent to CER on 05/30/85. Review has been
received by SRPO; transmittal to TBEG is in
preparation.

9. Final:
Report

Contract 'The Internal Structure of Model
Domes - Experimental Modeling of
Report," by Jackson and Talbot.
04/29/85.

and Natural Salt
Salt Diapirs: Final
Review requested

Report was sent to ETC via ONWI on 05/16/85.
due date has been extended to 07/17/85.

Review

10. Article:
Bulletin

MAPG "Wolfcampian Series Porosity Distribution:
Implicatons for Deep-Basin Ground-Water Flow in the
Palo Duro Basin, Texas Panhandle," by Conti, Senger,
Wirojanagud, and Herron. Review requested 05/17/95.

Report is in internal review, SRPO.

11. Draft:
Bureau RI

"Cyclicity in the Middle Permian San Andres Formation,
Palo Duro Basin, Texas Panhandle," by Fracasso and
Hovorka. Review requested 06/20/85.

Report was sent to SWEC via ONWI on 07/05/85.
is due to SRPO by 08/09/85.

Review
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BEG PUBLICATIONS

APPROVAL PENDING

West Texas Waste Isolation Project
Contract No. DE-AC97-83WM46651

1. Article:
Groundwater

"Geochemistry of Salt Water in the Rolling Plains,
North-Central Texas," by Richter and Kreitler, Review
requested 10/10/84. Comments received 05/13/85.
Responses submitted 06/13/85.

2. Article:
Geology

3. Article:
Geological
Society

"Geochemical and Textural Evidence of Primary and
Altered Bedded Salt, Permian Lower San Andres.Formation,
Palo Duro Basin, Texas," by Fisher and Hovorka. Review
requested 10/19/84. Comments received 05/13/85. Comment
response requested by 06/15/85.

'External Shapes and Dynamics of Salt Structures," by
Jackson and Talbot. Review requested 11/29/84. Comments
received May 24, 1985. Response period extended to
07/31/85.
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June 1985

PUBLICATIONS ASSOCIATED WITH RESEARCH IN THE
PALO DURO AND DALHART BASINS

L Bureau Publications

1979

Dutton, S. P., Finley, R. J., Galloway, W. E., Gustavson, T. C., Handford, C. R., and
Presley, M. W., 1979, Geology and geohydrology of the Palo Duro Basin, Texas
Panhandle: a report on the progress of nuclear waste isolation feasibility studies
(1978): The University of Texas at Austin, Bureau of Economic Geology Geological
Circular 79-1, 99 p.

McGowen, J. Ht Granata, G. E., and Seni, S. J., 1979, Depositional framework of the
Lower Dockum Group (Triassic), Texas Panhandle: The University of Texas at
Austin, Bureau of Economic Geology Report of Investigations No. 97, 60 p.

1980

Dutton, S. P., 1980, Depositional systems and hydrocarbon resource potential of the
Pennsylvanian System, Palo Duro and Dalhart Basins, Texas Panhandle: The
University of Texas at Austin, Bureau of Economic Geology Geological Circular
80-8, 49 p.

Dutton, S. P., 1980, Petroleum source rock potential and thermal maturity, Palo Duro
Basin, Texas: The University of Texas at Austin, Bureau of Economic Geology
Geological Circular 80-10, 48 p.

Finley, R. J., and Gustavson, T. C., 1980, Climatic controls on erosion in the Rolling
Plains and along the Caprock Escarpment of the Texas Panhandle: The University of
Texas at Austin, Bureau of Economic Geology Geological Circular 80-11, 50 p.

Gustavson, T. C., Finley, R. J., and McGillis, K. A., 1980, Regional dissolution of Permian
salt In the Anadarko, Dalhart, and Palo Duro Basins of the Texas Panhandle: The
University of Texas at Austin, Bureau of Economic Geology Report of Investigations
No. 106, 40 p.

Gustavson, T. C., Presley, M. W., Handford, C. R., Finley, R. J., Dutton, S. P.,
Baumgardner, R. W., Jr., McGillis, K. A., and Simpkins, W. W., 1980, Geology and
geohydrology of the Palo Duro Basin, Texas Panhandle: a report on the progress of
nuclear waste Isolation feasibility studies (1979): The University of Texas at Austin,
Bureau of Economic Geology Geological Circular 80-7, 99 p.

Handford, C. R., and Fredericks, P. E., 1980, Facies patterns and depositional history of a
Permian sabkha complex: Red Cave Formation, Texas Panhandle: The University of
Texas at Austin, Bureau of Economic Geology Geological Circular 80-9, 38 p.
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Handford, C. R., and Fredericks, P. E., 1980, Lower Permian facles of the Palo Duro
Basin, Texas: depositional systems, shelf-margin evolution, paleogeography, and
petroleum potential: The University of Texas at Austin, Bureau of Economic
Geology Report of Investigations No. 102, 31 p.

Seni, S. J., 1980, Sand-body geometry and depositional systems, Ogallala Formation,
Texas. The University of Texas at Austin, Bureau of Economic Geology Report of
Investigations No. 105, 36 p.

1981

Finley, R. J., and Gustavson, T. C., 1981, Lineament analysis of the Texas Panhandle using
Landsat magery The University of Texas at Austin, Bureau of Economic Geology
Geological Circular 81-5, 37 p.

Gustavson, T. C., Bassett, R. L., Finley, R. J., Goldstein, A. G., Handford, C. R.,
McGowen, J. H., Presley, M. W., Baungardner, R. W., Jr., Bentley, M. E., Dutton,
S. P., Griffin, J. A., Hoadley, A. D., Howard, R. C., McGookey, D. A., McGillis,
L A., Palmer, D. P., Ramondetta, P. J., Roedder, E., Simpkins, W. W., and Wiggins,
W. D., 1981, Geology and geohydrology of the Palo Duro Basin, Texas Panhandle: a
report on the progress of nuclear waste isolation feasibility studies (1980): The
University of Texas at Austin, Bureau of Economic Geology Geological Circular 81-
3, 173 p.

Handford, C. R., Dutton, S. P., and Fredericks, P. E., 1981, Regional cross sections of the
Texas Panhandle: Precambrian to mid-Permiam The University of Texas at Austin,
Bureau of Economic Geology Cross Sections, 8 p.

McGi1is, K. A., and Presley, M. W., 1981, Tansill, Salado, and Alibates Formations: Upper
Permian evaporite/carbonate strata of the Texas Panhandle: The University of
Texas at Austin, Bureau of Economic Geology Geological Circular 81-8, 31 p.

Presley, M. W., 1981, Middle and Upper Permian salt-bearing strata of the Texas
Panhandle: The University of Texas at Austin, Bureau of Economic Geology Cross
Sections, 10 p.

Slmpkins, W. W., Gustavson, T. C., Aihades, A. B., and Hoadley, A. D., 1981, Impact of
evaporite dissolution and collapse on highways and other cultural features in the
Texas Panhandle and eastern New Mexico: The University of Texas at Austin,
Bureau of Economic Geology Geological Circular 81-4, 23 p.

1982

Baumgardner, R. W., Jr., Hoadley, A. D., and Goldstein, A. G., 1982, Formation of the
Wink Sink, a salt dissolution and collapse feature, Winkler County, Texas: The
University of Texas at Austin, Bureau of Economic Geology Report of Investigations
No. 114, 38 p.
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Bein, A., and Land, L. S., 1982, San Andres carbonates in the Texas Panhandle:
sedimentation and diagenesis associated with magnesium-calcium-chloride brines:
The University of Texas at Austin, Bureau of Economic Geology Report of
Investigations No. 121, 48 p.

Dutton, S. P., Goldstein, A. G., and Ruppel, S. C., 1982, Petroleum potential of the Palo
Duro Basin, Texas Panhandle: The University of Texas at Austin, Bureau of
Economic Geology Report of Investigations No. 123, 87 p.

Gustavson, T. C., Bassett, R. L., Budnik, R. T., Finley, R. J., Goldstein, A. G., McGowen,
J. IL, Roedder, E., Ruppel, S. C., Baumgardner, R. W., Jr., Bentley, M. E., Dutton,
S. P., Fogg, G. E., Hovorka, S. D., McGookey, D. A., Ramondetta, P. J., Simpkins,
W. W., Smith, D., Smith, D. A., Duncan, E. A., Griffin, J. A., Merritt, R. M., and
Naiman, E. R., 1982, Geology and geohydrology of the Palo Duro Basin, Texas
Panhandle, a report on the progress of nuclear waste isolation feasibility studies
(1981): The University of Texas at Austin, Bureau of Economic Geology Geological
Circular 82-7, 212 p.

Presley, M. W., and McGillis, K. A., 1982, Coastal evaporite and tidal-flat sediments of
the upper Clear Fork and Glorieta Formations, Texas Panhandle: The University of
Texas at Austin, Bureau of Economic Geology Report of Investigations No. 115,
50 p.

Ramondetta, P. J., 1982, Genesis and emplacement of oil in the San Andres Formation,
Northern Shelf of the Midland Basin. Texas: The University of Texas at Austin,
Bureau of Economic Geology Report of Investigations No. 116, 39 p.

Ramondetta, P. J., 1982, Facies and stratigraphy of the San Andres Formation, Northern
and Northwestern Shelves of the Midland Basin, Texas and New Mexico: The
University of Texas at Austin, Bureau of Economic Geology Report of Investigations
No. 128, 56 p.

1983

Bassett, L L., and Bentley, M. E., 1983, Deep brine aquifers in the Palo Duro Basin:
regional flow and geochemical constraints: The University of Texas at Austin,
Bureau of Economic Geology Report of Investigations No. 130, 59 p.

Gustavson, T. C., Kreitler, C. W., Bassett, R. L., Budnik, R. T., Ruppel, S. C.,
Baumgardner, R. W., Jr., Caran, S. C., Collins, E. W., Dutton, A. R., Dutton, S. P.,
Fisher, R. S., Fogg, G. E., Hovorka, S. D., Kolker, A., McGookey, D. A., Orr, E. D.,
Roberts, M. P., Senger, R. K., Smith, Dale A., and Smith, D. Anderson, 1983,
Geology and geohydrology of the Palo Duro Basin, Texas Panhandle: a report on the
progress of nuclear waste isolation feasibility studies (1982): The University of
Texas at Austin, Bureau of Economic Geology Geological Circular 83-4, 156 p.

1984

Collins, E. W., 1984, Styles of deformation in Permian strata, Texas Panhandle: The
University of Texas at Austin, Bureau of Economic Geology Geological Circular
84-4, 32 p.
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In press

Fisher, R. S., in press, Amount and nature of occluded water in bedded salt, Palo Duro
Basin, Texas: The University of Texas at Austin, Bureau of Economic Geology
Geological Circular.

Gustavson, T. C., and Finley, R. J., in press, Late Cenozoic geomorphic evolution of the
Texas Panhandle and northeastern New Mexico--case studies of structural control of
regional drainage development: The University of Texas at Austin, Bureau of
Economic Geology Report of Investigations.

McGookey, D. A., Gustavson, T. C., and Hoadley, A. D., In press, Regional structural cross
sections, mid-Permian to Quaternary strata, Texas Panhandle and eastern New
Mexico, distribution of evaporites and areas of evaporite dissolution and collapse:
The University of Texas at Austin, Bureau of Economic Geology Cross Sections.

Orr, L D., Kreitler, C. W., and Senger, R. K., in press, Investigation of underpressuring in
the deep-basin brine aquifer, Palo Duro Basin, Texas: The University of Texas at
Austin, Bureau of Economic Geology Geological Circular 85-1.

Ruppel, S. C., in press, Stratigraphy and petroleum potential of Pre-Pennsylvanian Rocks,
Palo Duro Basin, Texas Panhandle: The University of Texas at Austin, Bureau of
Economic Geology Report of Investigations.

In preparation

Dutton, A. R., and Orr, E. D., in preparation, Hydrogeology and hydrochemical facies of
the San Andres Formation in eastern New Mexico, West-Central Texas, and the
Texas Panhandle: The University of Texas at Austin, Bureau of Economic Geology
Report of Investigations.

Gustavson, T. C., and others, in preparation, Geomorphology and Quaternary stratigraphy
of the Rolling Plains of the Texas Panhandle: The University of Texas at Austin,
Bureau of Economic Geology Guidebook 22.

Gustavson, T. C., and others, in preparation, Geology and geohydrology of the Palo Duro
Basin, Texas Panhandle, a report on the progress of nuclear waste isolation
feasibility studies (1983): The University of Texas at Austin, Bureau of Economic
Geology Geological Circular.

Hovorka, S. D., Luneau, B. A., and Thomas, S., in preparation, Stratigraphy of bedded
halite in the Permian San Andres Formation, units 4 and 5, Palo Duro Basin, Texas:
The University of Texas at Austin, Bureau of Economic Geology Report of
Investigations.

Wirojanagud, P., Kreitler, C. W., and Smith, D. A., in preparation, Numerical modeling of
regional ground-water flow in the deep-brine aquifers of the Palo Duro Basin, Texas
Panhandle: The University of Texas at Austin, Bureau of Economic Geology Report
of Investigations.
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PUBLICATIONS ASSOCIATED WITH RESEARCH IN THE
PALO DURO AND DALHART BASINS

U. Outside Publications and Contract Reports

1978

Galloway, W. E., Gustavson, T. C., Dutton, S. P., Handford, R. J., and Presley, M. W.,
1978, Locating field confirmation study areas for isolation of nuclear waste in the
Texas Panhandle: The University of Texas at Austin, Bureau of Economic Geology
Annual Report, 109 p.

Gustavson, T. C., Finley, R. J., and Woodruff, C. M., Jr., 1978, Geomorphic studies
applied to the evaluation of nuclear waste isolation sites (abs.): Geological Society
of America, Abstracts with Programs, v. 10, no. 1, p. 6.

Gustavson, T. C., Finley, R. J., Morabito, J. R., and Presley, M. W., 1978, Structural
controls on drainage development on the Southern High Plains and Roiling Plains of
the Texas Panhandle (abs): Geological Society of America, Abstracts with Pro-
grams, v. 10, no. 7, p. 413.

McGowen, J. H., Granata, G. E., and Seni, S. J., 1978, Depositional framework of the
Lower Dockum Group (Triassic), Texas Panhandle: The University of Texas at
Austin, Bureau of Economic Geology Contract Report, 113 p. (U.S.G.S. Grant).

1979

Dutton, S. P., 1979, Alternating clastlc-carbonate deposition in fan delta systems, Lower
Pennsylvanian, Palo Duro Basin (abs.): Geological Society of America, Abstracts
with Programs, v. 11, no. 2, p. 146-147.

Dutton, S. P., 1979, Depositional models and resource potential, Pennsylvanian System,
Palo Duro Basin, Panhandle, Texas (abs.): American Association of Petroleum
Geologists Bulletin, v. 63, no. 8, p. 1425.

Dutton, S. P., 1979, Facies patterns and depositional models, Pennsylvanian System, Palo
Duro Basin, Panhandle, Texas (abs.): American Association of Petroleum Geologists
Bulletin, v. 63, no. 3, p. 442-443.

Dutton, S. P., 1979, Pennsylvanian fan-delta sandstones of the Palo Duro Basin, Texas
(abs.): American Association of Petroleum Geologists Bulletin, v. 63, no. 11,
p. 2116.

Dutton, S. P., 1979, Pennsylvanian fan-delta sandstones of the Palo Duro Basin, Texas: in
Pennsylvanian sandstones of the Mid-Continent: Tulsa Geological Society Special
Publication, no. 1, p. 235-245.

Finley, R. J., and Gustavson, T. C., 1979, Geomorphic effects of a major storm on an
Instrumented drainage basin In the Texas Panhandle (abs.): Geological Society of
America, Abstracts with Programs, v. 12, no. 1, p. 426.

5



Galloway, W. E., Gustavson, T. C., Dutton, S. P., Finley, R. J., Handford, C. R., and
Presley, M. W., 1979, Locating field confirmation study areas for isolation of
nuclear waste in the Texas Panhandle: The University of Texas at Austin, Bureau of
Economic Geology Annual Report, 106 p.

Gustavson, T. C., and Finley, R. J., 1979, Timing and rates of regional salt dissolution in
bedded Permian salts In the Texas Panhandle (abs.): Geological Society of America,
Abstracts with Programs, v. 11, no. 7, p. 413.

Gustavson, T. C., Finley, R. J., Morabito, J. R., and Presley, M. W., 1979, Regional salt
dissolution and subsidence, Texas Panhandle (abs.): Geological Society of America,
Abstracts with Programs, v. 11, no. 2, p. 147-148.

Gustavson, T. C., Handford, C. R., Presley, M. W., Baumgardner, R. W., Jr., Dutton, S. P.,
Finley, R. J., McGillls, K. A., and Simpkins, W. W., 1979, Locating field confirma-
tion study areas for Isolation of nuclear waste in the Texas Panhandle: The
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Basin, Texas
Supplement to: (5.6.2) Relationships
Among Hydrogeologic Units, (5.6.3)
Potentiometric Level, (5.6.3.1) Poten-
tiometric Level of the Deep-Basin Brine
Aquifer, (5.7.3) Isotopic and Regional
Hydrochemistry, (5.7.3.1) Isotopic and
Regional Hydrochemistry of the Deep-
Basin Brine Aquifer
Orr, Senger, Smith Fisher

Quaternary Stratigraphy and Geologic
Mapping, Western Rolling Plains of
Texas
(332GM F) Geomorphic Units and
(332GM H) Surface Geology
Caran & Baumgardner 11

9-28-84

10-2-84

10-9-84

2-28-83

10-11-84

9-28-84

10-2-84

10-9-84

10-9-84

N/A

N/A

N/A

10-9-84

10-11-84 N/A



OPEN-FILED CSRs AND 
TECHNICAL REPORTS

OF 

~~~~~~~~~~~~~~Originally

Title Deliverable Author 
to DOE 0en-tiled

OF-WTWI-1984-47
Lower Permian (Wolfcampian) 

Stratig- 10-18-84 
10-17-84

raphy and Paleogeography, 
Palo Duro

Basin. TA&

OF-WTWI-1 984-50

OF-WTWI-1984-51

OF-WTWI-1984-33

Topica1 Report
Herron

Amount and Nature of 
Occluded Water

in Bedded Salt, Palo 
Duro Basin. Texas

Topical Report
Fisher

Experimental Modeling 
of Salt Diapirs:

Interim Report
(332HE ) Interim Report of Conclusions

Jackson

Porosity Distribution 
Trends in Wolf-

Basin,

,1 ad f 10 for Ground-

t nr 
l t Xian and Deep-

II/ i

10-29-84

10-31-84

11-5-84

-15-84

21-84

10-29-84

10-31-84

11-5-84

11-15-84

12-21-84

topical Report
Conti & Wirojanagud

OF-WTWI-1984-52
..... ...

OF-WTWI-1984-55

Hydrology of an Evaporite 
Aquitard:

Perumian Evaporite Strata, 
Palo Duro

Basin, Texas
(332GP) Hydrogeochemistry
Kreftler, Fisher, Senger, 

Hovorka 

Dutton

Structural Geology 
and Tectonic History

of the Palo Duro Basin, 
Texas Panhandle

(332GM) D. Tectonic 
History - Faulting

History; O. Tectonic 
Framework; Q. Tec-

tonic History - Folding History; S. 
Fault-

ing History - Overview of Faulting; 
and

T. Tectonic History 
- Long-Term Regional

Stability with Respect 
to Tectonic and

Geologic Processes
Budnik 

12

11

NIA

N/A

N/A

N/A

N/A
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Originally
Submitted

to DOE
Re-submitted

to DOEOF # Title. Deliverable & Author ODen-Filed
to DOE

OF-WTWI-1984-54

OF-WTWI-1984-53

Hydrodynamic Development of the Palo
Duro Basin and Other Mechanisms Creating
Possible Transient Flow Conditions
(332GN G) Principal Ground-Water Flow
Paths
Senger

Reconstruction of the Late Quaternary
Paleoclimate of Northwestern Texas --
Progress Report, 1984
(332GM J) Paleoclimatology
Caran

1-18-85 12-18-84 N/A

N/A1-28-85 12-19-84

OF-WTWI-1985-1 Radiocarbon Age of Quarternary Deposits, 1-30-85
Western Rolling Plains of Texas
(332GM A.)
Milestone Report
Caran and Baumgardner

1-30-85 N/A

OF-WTWI-1985-2

OF-WTWI-1985-3

OF-WTWI-1985-4

Hydrogeology and Hydrochemical Facies
of the San Andres Formation in Eastern
New Mexico, West-Central Texas, and
the Texas Panhandle
Topical Report
Dutton and Orr

Hydrologic Testing in the Salt-Dissolu-
tion Zone of the Palo Duro Basin,
Texas Panhandle
Topical Report
Dutton and others

Evaluation of Numerical Codes for
Fracture Flow Modeling
(332GN A.)
Milestone Report
Senger

13

2-6-85

2-13-85

2-22-85

2-6-85

2-13-85

2-22-85

N/A

N/A

N/A



OPEN-FILED REPORTS

OF # Title. Report Type. Author
Date

Submitted to DOE
Date

Onen-Filed
Submitted to DOE ODen-FI led

OF-WTWI-1985-5

OF-WTWI-1985-7

OF-WTWI-1985-8

OF-WTWI-1985-6

OF-WTWI-1985-9

Initial Results of the Wolfcamp Pilot Study
(332GP A.)
Milestone Report
Posey, Fisher and Tweedy

Structure Control of the Development of the
Canadian River Valley, Texas Panhandle: An
Example of Regional Salt Dissolution and Sub-
sidence
(332GM B.)
Milestone Report
Gustavson

Summary Well Report Supplements (No. 1 Rex White,
No. 1 Grabbe, No. 1 Sawyer, No. 1 Mansfield,
No. 1 J. Friemel, No. 1 G. Friemel, No. 1 Detten,
No. 1 Harman, No. 1 eeck, No. 1 Woods-Holtzclaw)
(332FG H)
Milestone Report
WTWI Staff

The Pre-Pennsylvanian of the Palo Duro Basin,
Texas Panhandle: Stratigraphy and Petroleum
Potential
Topical Report
Ruppel

Stratigraphy of Bedded Halite in the Permian San
Andres Formation, Units 4 and 5, Palo Duro Basin,
Texas
Topical Report
Hovorka, Luneau and Thomas

2/28/85 2/28/85

3/7/85 3/7/85

3/8/85 3/8/85

3/11/85 3/11/85

4/3/85 4/3/85

14



6 rib

OPEN-FILED REPORTS

OF # Title, Report Type, Author
Date

Submitted to DOE
Date

Open-Filed

OF-WTWI-1984-8
Revision 1

OF-WTWI-1985-10

OF-WTWI-1984-33
Revision 1

OF-WTWI-1984-21
Revision 1

OF-WTWI-1983-3
Revision 1

Numerical Modeling of Regional Ground-Water
Flow in the Deep-Brine Aquifers of the Palo
Duro Basin; Texas Panhandle
Topical Report
Wirojanagud, Kreitler, and Smith

The Internal Structure of Iodel and Natural
Salt Domes - Experimental Modeling of Salt
Diapirs: Final Report
(332HE E) Final Report of Conclusions
CSR
Jackson and Talbot

Wolfcampian Series Porosity Distribution:
Implications for Deep-Basin Ground-Water
Flow in the Palo Duro Basin, Texas Panhandle
Topical Report
FY85 Milestone (332GN, Subtask V, B)
Conti, Senger, Wirojanagud Herron

Cyclicity in the Middle Permian San Andres
Formation, Palo Duro Basin, Texas Panhandle
Topical Report
FY85 Milestone (332GP, Subtask II, A)
Fracasso and Hovorka

Fracture Analyses of the Palo Duro Basin Area,
Texas Panhandle and Eastern New Mexico
Topical Report
Collins and Luneau

4-18-85 4-18-85

4-23-85 4-23-85

5-20-85 5-20-85

6-20-85 6-20-85

7-29-85 7-29-85
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SUMMARY OF WELLS DRILLED AND TESTED BY SWEC

1. Sawyer No. 1, Donley County, started June 23, 1981, jcompleted
October 15, 1981. T.D.: 4806 ft. Present status: Final plugged.

a. Casing Program - 13 3/8 in. conductor to 66 ft, 9 5/8 in. surface to
337 ft, 5 1/2 in. production to 3938 ft, 4 in. liner from 3938 ft to
4806 ft.

b. Rock Coring (aLl 4 in. OD core) - Total of 3872 ft. from 66 ft to
3938 ft. Yates through Pennsylvanian.

MAJOR SALT SECTION

o Upper San Andres 438 ft to 652 ft, thickness 214 ft
o LSA - Unit 5 652 ft to 756 ft, thickness 104 ft
o LSA - Unit 4 756 ft to 840 ft, thickness 84 ft
o LSA - Unit 3 840 ft to 894 ft, thickness 54 ft
o LSA - Unit 2 894 ft to 947 ft, thickness 53 ft

Unusual features - Fault zone at 756-762 ft - 155 ft of missing section.

c. Drill Stem Tests (DSTs)

No. 1 2950 ft to 3123 ft - Wolfcamp, P - 816 psi, k - 0.15 md

d. Geophysical Logging - Complete suites of cased and open hole logs.

e. Long-Term Pump Testing and Fluid Sampling

Zone I - Ellenburger Sand, 4716 ft - 4746 ft, unable to obtain data to
determine PI or K, 4 downhole and 2 surface samples.

Zone 2 - Ellenburger Top, 4604 ft - 4640 ft, PI - 1390 psi, K -
0.3 md., 4 surface samples.

Zone 3 - Penn. Limestone, 4500 ft - 4535 ft. PI 8 1531 psi, K -
.4 amd., 4 dowuhole and 2 surface samples.

Zone 4 - Penn. Limestone, 4258 ft-4342 ft, P 1350 psi, K - 2.7 md.,
7 downhole and 10 surface samples.

Zone 5 - Wolfcamp, 3189 ft - 3172 ft, PI 977 psi, K - 6.1 md.,
3 downhole and 20 surface samples.

f. Dissolution Zone Water Well

Sawyer No. 2, 784 ft, 20 ft screen section at bottom of hole in LSA
Unit 4. Testing by TBEG scheduled to begin April 1983.

EX213697-183



2. Mansfield No. 1, Oldham County, started October 19, 1981, completed
December 19, 1982. T.D. 4995 ft by SWEC, 7409 ft by Baker & Taylor (dry
hole). Present status: Final plugged.

a. Casing Program - 13 3/8 in. conductor to 41 ft. 9 5/8 in. surface to
1212 ft, 5 1/2 in. tubing to 518Q ft.

b. Rock Coring (All 4 in. OD core) - Total of 4196 ft.

0 46
o 4023
o 4393

ft to 3540
ft to 4123
ft to 4995

ft - Dockum to Red Cave
ft - Wichita
ft - Wichita and Wolfcamp

MAJOR SALT SECTION

a Upper San Andres
o LSA
o LSA
o LSA
o LSA
o LSA

- Unit
- unit
- unit
- unit
- unit

5 1
4 
3 1
2 1
1 1

985 ft to 1373
1373 ft to 1546
1546 ft to 1815
1815 ft to 1940
1940 ft to 1978
1978 ft to 2001

ft.
ft,
ft.
ft.
ft.
ft.

thickness
thickness
thickness
thickness
thickness
thickness

388 ft
173 ft
269 ft
125 ft

38 ft
23 ft

c. Drill Stem Tests (DSTs)

No. 1 4800 ft - 4996 ft -
No. 2 4550 ft - 4650 ft -

No. 3 4550 ft - 4650 ft -

No. 4 4550 ft - 4650 ft -
No. 5 6994 ft - 7409 ft -

Wolfcamp P - 1322 psi K - 26.6 ad.
Wolfcamp - Did not produce sufficient
fluid.
Wolfcamp - Did not produce sufficient
fluid.
Wolfcamp - Unable to set. packers.
Granite Wash - Did not produce sufficient
fluid.
Penn. Carbonates, P - 2230, K - 21.4 md.
Wolfcamp, PI - 1404, K - 30.22 md.

No. 6
No. 7

6612
4812

ft - 6640 ft -
ft - 4840 ft -

d. Geophysical Logging - Complete suites of eased and open hole logs.

e. Long-Term Pump Testing and Fiuid Sampling

Zone 1 - Wolfcamp, 4818-4890, P 1470 psi, K - 3.3 md., 8 downhole
and 24 surface samples.

Zone 2 - Wolfcamp, 4514-4638, P - 1150 psi, K - 0.6 md., 9 downhole
and 8 surface samples.

f. Dissolution Zone Water Well

Mansfield No. 2, 780 ft. 30 ft screen at bottom in Queen/Grayburg.
Testing by TBEG scheduled to begin May 1983.

BX213697-183



3. Detten No. 1 - Deaf Smith County, started February 26, 1982, completed
May 5, 1982. T.D. 2839.3 ft. Status: Final plugged.

a. Casin- Program - 13 3/8 in. conductor to 53 ft. 9 5/8 in. surface to
1122 ft.

b. Rock Coring (all 4 in. OD core) Total of 1249 ft

o 1129.2 ft to 1423.0 ft - Salado, Yates, Upper Seven ivers
o 1884 ft to 2839.3 ft - Upper San Andres, Lower San Andres to

Unit 3

MAJOR SALT SECTION

o Upper San Andres 1866 ft to 2374 ft. thickness 508 ft
o LSA - Unit 5 2374 ft to 2575 ft, thickness 201 ft
o LSA - Unit 4 2575 ft to 2830 ft. thickness 255 ft

c. Drill Stem Tests (DSTs)

No. 1 1160 ft - 1360 ft - Upper Seven Rivers - Unsuccessful - Poor
packer seat.

No. 2 1299 ft - 1366 ft - Upper Seven Rivers - Unsuccessful - Poor
packer seat.

No. 3 2749 ft - 2839 ft - LSA unit 4 Dolomite, P.I. - 1150 psi,
t a 0.16 d.

d. Geophysical Logging - Complete suites of cased and open hole logs.

e. Long-Term Pump Testing and Fluid Sampling - None.

f. Dissolution Zone Water Well

Detten No. 2, 1325 ft. 20 ft of screen at bottom in Yates. Testing by
TBEG scheduled to begin May 1983.

BX213697-183



4. G. Friemel No. 1 - Deaf Smith County, started February 23, 1982, com-
pleted March 31, 1982. T.D. 2710 ft. Present status: Final plugged.

a. Casing Program - 13 3/8. in. conductor to 50 ft, 9 5/8 in. surface to
1058 ft.

b. Rock Coring (all 4 in. D core) - Total of 1121.7 ft

o 1191.5 ft to 1312.0 ft - Yates, Upper Seven Rivers
o 1709.0 ft to 2710.2 ft - Queen/Grayburg, Upper San Andres, and

Lower San Andres to Unit 3

MAJOR SALT SECTION

o Upper San Andres 1742 ft to 2331 ft, thickness 589 ft
o LSA - Unit 5 2331 ft to 2435 ft. thickness 104.ft
o LSA - Unit 4 2435 ft to 2688 ft. thickness 253 ft

C. Drill Stem Tests (DSTs)

No. 1 2600 ft - 2710 ft. LSA Unit 4 Dolomite, P.I. 975 psi, K -
0.07 d.

d. Geophysical Logging - Complete suites of cased and open hole logo.

e. Long-Term Pump Testing and Fluid Sampling - None.

f. Dissolution Zone Water Well None.

BX213697-183



5. Zeeck No. 1 - Swisher County, started April 9, 1982, completed
August 12, 1982. T.D. 7652 ft. Scheduled completion of pump testing is
April 1983. Well will be final plugged at completion of pump testing.

a. Casing Program - 13 3/8 in. conductor to 26 ft. 9 5/8 in. surface at
1024 t, 5 1/2 in. to 7421 ft.

b. Coring (all 4 in. OD core) - Total of 1993 ft

a 103S ft to 1144 ft -
o 188S ft to 3102 ft -

Salado
Queen/Grayburg, Upper San Andres, Lower San
Andres Units 5, 4, 3, and Upper Section of
Unit 2.
Wichita/Wolfcamp Contact and Upper Wolfcamp
Wolfcamp
Pennsylvanian Carbonates

o 5309
o 5910
o 7300

ft to 5780 ft -
ft to 6058 ft -
ft to 7387 ft -

MAJOR SALT SECTION

o Upper San Andres
o LSA - Unit 5
o LSA - Unit 4
o LSA - Units 3,2,&1

2014 ft to 2574 ft, thickness
2574 ft to 2732 ft. thickness
2732 ft to 3014 ft, thickness
3014 ft to 3188 ft, thickness

560 ft
158 ft
282 ft
174 ft

c. Drill Stem Tests (DSTs)

No. 1
No. 2
No.. 3

No. 4
No. 5

1019 ft
1019 ft
3035 ft

- 1044 ft
- 1044 ft
- 3103 ft

2932
2927

ft - 3103 ft
ft - 3103 ft

- Salado, Unsuccessful.
- Salado, Did not produce sufficient fluid.
- LSA, Unit 3, Did not produce sufficient

fluid.
- LSA Unit 3, Unsuccessful.

LSA Unit 4 Dolomite, P.I. - 1250 psi, K -
0.25 ud.

- Upper Wolfcamp, PI - 1875 psi, K - 6.77 md.
- Pennsylvanian, PI - 2559 psi, K 2.83 md.

No. 6 5365 ft - 5542 ft
No. 7 7146 ft - 7225 ft

d. Geophysical Logging - Complete suites of open and cased hole logs.

e. Long-Term Pump Testing and Fluid Sampling

Zone 1 - Penn. Carbonates, 7140 ft - 7230 ft, P.I. - 2500 psi, K - 15
ad., 7 downhole and 33 surface samples.

Zone 2 - Wolfcamp, 5603 ft - 5640 ft, PI - 1960 psi, K -
downhole samples.

I md. 8

Zone 3 - Wolfcamp, 5470 ft - 5550 ft, P.I. 1890 psi, K - 7 md., 8
downhole and 4 surface samples.

Zone 4 - LSA Unit 4 Dolomite, 2930 Ft - 2970 ft, P.I. - 1300 psi,
pumping and sampling in progress.

f. Dissolution Zone Water Well - None.

BX213697-183



5. Harmon No. 1 - Swisher County, started July 29, 1982, completed
September 7, 1982. T.D. 3052 ft. hole completed as Shallow Dissolution
Zone Water Well (see below).

a. Casing Program - 13 3/8 in. conductor to 40 ft. 9 5/8 in. surface to
1063, cement to plug 1220 ft t 1400 ft +.

b. Rock Coring (all 4 in. OD core) - Total of 1481 ft

o 1070 ft to 1303 ft - Alibates, Salado, Yates, and Upper
Seven Rivers

o 1804 ft to 3052 ft (T.D.) - Queen/Grayburg, Upper San Andres, and
Lower San Andres into Unit 2.

MAJOR SALT SECTION

o Upper San Andres
o LSA - Unit 
o LSA - Unit 4
o LSA - Unit 3

1949 ft to 2466 ft, thickness 517 ft
2466 ft to 2651 ft, thickness 185 ft
2651 ft to 2931 ft, thickness 280 ft
2931 ft to 3012 ft' thickness 81 ft

co Drill Stem Tests (DSTs)

No. 1 2840 ft - 3050 ft - Unit 4 Dolomite, Pl. 1203 psi,
K - 0.011 md., minor leakage noted
around packers.

No. 2 2830 ft - 3050 ft (T.D.) - Unit 4 Dolomite, P.l.
0.186 md.

1315, K -

d. Geophysical Logging - Complete suites of cased and open hole logs.

e. Long-Term Pump Testing and Fluid Sampling - None.

f. Dissolution Zone Water Well

Installed in existing borehole with open hole section from bottom of
surface casing at 1064 ft to top of cement plut at 1220 ft +. Gravel
packed screen (30 ft long) set in Yates. Pump tests and fluid sampling
by TBEG scheduled to start late spring 1983.

BX213697-183



7. J. Friemel No. I - Deaf
completed March 18, 1983.
June 1983..

Smith County, started October 15, 1982,
T.D. 8283 ft, pump testing scheduled to start

a. Casing Program - 22 in. conductor to 48 ft, 16 in. surface to 1210 ft.
10 3/4 in. intermediate salt string to 4695 ft 5 1/2 in. to 8283 ft.

b. Rock Coring (all 4 in. OD core) -Total of 3043 ft

o 352 ft to 1464 ft -

o 1846 ft to 2830 ft -

Dockum, Dewey Lake, Alibates, Salado,
Yates, and Upper Seven Rivers
Upper San Andres, LSA Units 5, 4, and
Upper Section of Unit 3
Wolfcamp
Penn. Carbonates
Granite Wash.
Granite Wash

o 5519 ft
o 6421 ft
o 7698 ft
o 8047 ft

to 6032 ft -
to 6537 ft -
to 7780 ft -
to 8283 ft (T.D.) -

MAJOR SALT SECTION

o Upper
o LSA -
o LSA -
o LSA -

San Andres
Unit. 5

- Unit 4
- Units 3,2,&1

1880
2372
2560
2822

ft to 2372 ft, thickness
ft to 2560 ft, thickness
ft to 2822 ft, thickness
ft to 3018 ft, thickness

492
188
262
196

ft
ft
ft
ft

c. Drill Stem Tests (DSTs)

No. 1
No. 2
No. 3

958 f t
787 ft

1279 ft

- 1216 ft -
- 850 ft -
- 1464 ft -

No. 4 1279 ft - 1464 ft -

No. 5 2753 ft - 2830 ft -

No. 6 5630 ft - 5909 ft -
No. 7 Penn. Carbonates and

Santa Rosa - Too high Producer..
Santa Rosa - Unsuccessful.
Upper Seven Rivers - Did not
Sufficient Fluid.
Upper Seven Rivers - Did not
Sufficient Fluid.
LSA Unit 4 Dolomite - Did not
Sufficient Fluid.
Wolfcanp, P - 1756 psi, K - 10.3
Granite Wash - Unsuccessful, tool

Produce

Produce

Produce

md.
stuck.

d. Geophysical Logging - Complete suites of open and cased hole logs.

e. Long-Term Pump Testing and Fluid Sampling

Scheduled to start June 1983. Propose testing Granite Wash, Penn.
Carbonates, Wolfcamp, and LSA Unit 4 Dolomite.

BX213697-183



8. Holtzelaw No. 1 - Randall County, started February 28, 1983, scheduled
completion April 1983. Planned T.D. 2800 ft . Present status: Coring
Lower San Andres.

a. Casing Program - 20 in. conductor to 41 ft. 10 3/4 in. surface to
1400 ft +.

b. Rock Coring (All 4 in. OD)

1080 ft - 1401 ft - Salado, Yates, and Upper Seven Rivers

Planned - Contact of LSA Unit 5 into SA Unit 3.

MAJOR SALT SECTION

Unavailable at present.

c. Drill Stem Tests (DSTs)

No. 1 1276 ft - 1322 ft - Upper Seven Rivers
No. 2 1140 ft - 1186 ft - Salado
No. 3 702 ft - 748 ft - Santa Rosa

Planned - LSA Unit 4 Dolomite. If indication of porosity contact of LSA 4
and 5 contact U.S.A. and Unit 5. and upper contact of U.S.A.-

d. Geophysical Logging - Complete suites to T.D. planned.

e. Long-Term Pump Testing and Fluid Sampling

None presently planned.

f. Dissolution Zone Water Well

None presently planned.

BX213697-183
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CONTRACT E512-05000
STONE & WEBSTER ENGINEERING CORPORATION

ONGOING TECHNICAL TASKS
FY1985- FY1986

HYDROGEOLOGY
* EXTEND REGIONAL 2D MODEL INTO SW OKLAHOMA
* BEGIN 3D MODEL FOR 20 Ml RADIUS OF SITE
* ANALYSIS OF PUMP TEST DATA, ZEECK AND J. FRIEMEL WELLS

GEOLOGY
* STRUCTURAL ANALYSES OF PALO DURO BASIN
* HYDROGEOLOGIC SUBDIVISIONS OF PALO DURO BASIN
* SALT DISSOLUTION IN THE INTERIOR OF THE PALO DURO BASIN

GEOPHYSICS
* MAINTAIN AND UPGRADE THE SEISMIC NETWORK

GEOTECHNICAL ENGINEERING
* GEOTECHNICAL PROFILES- DEAF SMITH COUNTY
* GEOPHYSICAL LOG ANALYSIS I ROCK MECHANICS LAB DATA
* COMPLETE LAB TESTING OF ROCK CORE

85- 44,144



COMPUTER DATA BASES
MAINTAINED BY STONE & WEBSTER
* OGALLALA WELL DATA FILE

* DOCKUM WELL DATA FILE

* DEEP BASIN DST FILES: PRESSURE, PERMEABILITY

* FORMATION FLUID CHEMISTRY FILE

* FORMATION TOPS, MAJOR SALT UNIT TOPS

* HYDROGEOLOGIC UNIT TOPS

* ROCK MECHANICS LAB TESTING DATA

* TEST SAMPLE DESCRIPTIONS

* GEOPHYSICAL LOG DATA (SWEC WELLS) REFORMATTED
FOR IBM

85- 44,145
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REPORT NO,

G82-16

T-1

T-2

T-3

T-4

T-5

T-6

T-B

T-9

T-10

T-11

T-12

T-14

T-15

T-16

T-17

DATE

11/23/82

03/22/83

03/07/83

02/23/83

04/12/83

04/25/83

05/26/83

06/17/63

08/01/83

07/07/83

12/29/83

07/30/85 032

STONE WEBSTER TECHNICAL REPORTS

REPORT TYPE

Characterization Report Area Geol

Topical Report Ogallala
Revised

Topical Report Maps of
Deaf Sml

Well Completion Report Detten Fl
Photogray

Well Completion Report G. Friem4
and Core

Well Completion Report Sawyer Nc
and Fluc
RevIsed

Well Completion Report Zeeck No
and Core

Topical Report Major Sal
Report GE

Well Completion Report Mansfielc

TITLE

logical Characterization Report (AGCR)

Aquifer Mapping Report
10/21/83 (T-16)

Selected Formations
th County (Draft)

Inal Core Log and Core
phs

olf Final Core Log
Photographs

o. I Pumping Test
I Sampling Report
9/7/84 (T-25)

I Final Core Log
Photographs

It Beds (Revision of
12-12. 10/29/82)

d No. I Pumping Test
d Sampling Report
7/25/84 (T-26)

ion Zone Water

el No. 1 (PD-9) Well
on Report

4 No. I Well (PD - 10)
on Report

logic Investigations Based
-Stem Tests

l. Final Core Log and
tographs

Aquifer Mapping Program

eering Evaluation for the
late Shaft Liner Seal

1.13

1. 17
1. 18

1.22
1.23

1.27
1.28

1.32
1.33

1.37
1.38
1.39

1.42
1.43

1.45
1.46

1.48
1.49
1.50

1.52
1.53

1 .56
1.57

2.3
2.4

2.8
2.9

2.13
2.14

2.17

2.21
2.22

Well Completion

Well Completion

Report

Report

12/15/83 Well Completion Report
and 12/16/83

05/29/84 Topical Report

08/01/83 Well Completion Report

10/21/83 Topical Report

09/14/83 Topical Report (Draft)



c-1369702-10 07/30/'U 082

TECHNICAL REPORTS

REPORT NO.

T-18

T-19

T-20

T-21

T-22

T-23

T-24

CATE

I1/16/83

11/18/83

04/05/84

07/19/84

06/29/84

08/20/84

12/22/83

Well

Well 

Wel 

Well

Wel 

Wel 

Well

STONE & WEBSTER

REPORT TYPE

Completion Report

Completion Report

Completion Report

Completion Report

Completion Report

Completion Report

Completion Report

T-25 09/07/84 Well Completion Report

TITLE

Sawyer No. I Well (P0-3)
Replaces draft of 3/8/82

Mansfield No. I Well (PD-4)
Replaces draft of 6/24/82

G. Friemel No. I Well (PD-5)

Detten No. I Well (PD-6)
Revision I

Zeeck No. I Well (P0-7)
Revision I

Harman No. I Well (PD-8)
Revision I

Dissolution Zone Water
Wells (D-8. i 12. 13)
Revision I

Sawyer No. I Well (PD-3)
Pumping Test and Fluid
Sampling Report
Revision I

Mansfield No. 1 Well (PD-4)
Pumping Test Revision I

Origin of the Salado. Seven
Rivers. and San Andres
Salt Margins n Texas
and New Mexico

Geotechnical Borehole
Testing Report. Holtzclaw
No. 1 Well

Zeeck No. I Well (P0-7)
Pumping Test and Fluid
Sampling Report

Structural Analysis of the
Northern Palo Duro Basin

J. Friemel No. I Well (P0-9)
Pumping Test and Fluid
Sampling Report

2.25
2.26

2.28
2.29

2.31

2.33
2.34

2.37
2.38

2.42
2.43

2.47
2.48
2.49

2.52
2.53
2.54
2.55

2.58
2.59

3.4
3.5
3.6
3.7

3.11
3.12
3.13

3.17
3.19
3.19

3.23
3.24

3.27
3.28
3.29

T-26

T-27

07/25/84

11/09/84

Well Completion Report

Topical Report

T-28 12/04/84 Topical Report

T-29 05/15/85 Well Completion Report

T-30

T-31

11/16/84

08/85

Topical Report

Well Completion Report
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STONE WEBSTER TECHNICAL REPORTS

REPORT NO. DATE REPORT TYPE TITLE

T-32 12/21/84 Topical Report Regional Permeability
Determinations

3.33
3.34

T-33 01/03/85
Revised
07/85

Topical Report Historical Seismicity of the
Texas Panhandle from an
Examination of Lubbock
Station Records

3.38
3.39
3.40
3.41

T-34

T-35

01/03/85
RevIsed
04/85

Topical Report

04/26/85 Topical Report

Palo Duro Microearthquake
Network Operation Report for
AprIl-July 1984

A Preliminary Simulation
Model to Determine
Ground-Water Flow and
Ages Within the Palo
Duro Basin Hydrogeologic
Province

3.45
3.46
3.47

3.51
3.52
3.53
3.54
3.55
3.56

T-36

T-37

04/08/85 Field Test Activities Report

04/01/85 Topical Report

T-38

T-39

06/10/85 Topical Report

Black No. 1 Well,
Deaf Smith County, Texas

Velocity Study: . Friemel No. I
and Zeeck No. I Wells

Geologic Database Management
and Computer Mapping

Pumping Test Analyses - Sawyer No. I
and Mansfield No. I Wells

Palo Duro Microearthquake
Network Operation Report
August-December 1984

4.1
4.2

4.6
4.7

4.10
4.11

08/85 Topical Report 4.14
4. 15

T-40 04/22/85 Topical Report 4. 19
4.20
4.21

T-41

T-42

06/12/85 Topical Report Hydrogeologic Subdivision of
the Wolfcamp Series
and Pennsylvanian System of
Eastern New Mexico

Hydrodynamic Investigations 
In the Texas Panhandle Area

4.25
4.26
4.27
4.28j~eY - 1 

I p I06/10/85 Topical Report 4.32
4.33

T-43 Topical Report

Topical ReportT-44

A Report on Fracturing n the
Deaf Smith Area

H4ydrogeologic Subdivision of
the Wolfcamp Series and
Pennsylvanian System of
the Deaf Smith County Area, Texas

4.37
4.38

4.42
4.43
4.44
4.45



ROCK ECIJANICS AB.isrtORY TESTING REPORTS

Testing
Report Title Lab

Report No.
and Date Presents Results of:

Laboratory Testing on Rock
Core Samples from
Mansfield No. 1 Well,
Permian Basin Project

SWEC 13A-1
1-6-84

Density, Porosity, Water Content, Rebound Hardness,
Tensile Strength, Slake Durability and Atterberg
Limits Testing from the Mansfield No. 1 Well

Laboratory Testing on Rock
Core Samples from
Detten No. 1 Well,
Permian Basin Project

Laboratory Testing on Rock
Core Samples from
G. Friemel No. I Well,
Permian Basin Project

SWEC

SWEC

13A-2
5-22-84

BHI/SRP 5023
Aug 84

13A-3
6-14-84

BMI/SRP 5025
Aug 84

Density, Porosity, Water Content, Rebound Hardness,
Tensile Strength, Slake Durability and Atterberg
Limits Testing from the Detten No. I Well

Density, Porosity, Water Content, Rebound Hardness,
Tensile Strength, Slake Durability and Atterberg
Limits Testing from the C. Friemel No. I Well

Laboratory Testing on Rock
Core Samples from
Zeeck No. I Well,
Permian Basin Project

Laboratory Testing on Rock
Core Samples from
J. Friemel No. 1 Well
Permian Basin Project

SWEC

SWEC

13A-4
9-21-84

13A-5
2-25-85

Density, Porosity, Water Content, Rebound Hardness,
Tensile Strength, Slake Durability and Atterberg
Limits Testing from the Zeeck No. I Well

Density Porosity, Water Content, Rebound Hardness
Tensile Strength, Slake Durability and Atterberg
Limits Testing from the J. Friemel No. I Well

Report of Direct Shear Testing
on Rock Core Samples from
Mansfield No. I Well,
Permian Basin Project

Report of Direct Shear Testing
on Rock Core Samples form
Detten No. I Well
Permian Basin Project

SWEC

SWEC

13A-11
6-14-84

BMI/SRP 5027
Aug 84

13A-12
6-14-84

BMI/SRP 5026
Aug 84

Shear Strength Determinations of Naturally Occurring
Discontinuities from the Mansfield No. I Well

Shear Strength Determinations of Naturally Occurring
Discontinuities from the Detten No. I Well

B4-1369713-1OA I



Testing
Report Title Lab

Report -,to.
and Date Presents Results of:

Report of Direct Shear Testing
on Rock Core Samples from
Zeeck No. I Well
Permian Basin Project

Report of Liquid Permeability
Measurements on Rock Core
Samples from Mansfield No. I
Well - Permian Basin Project

SWEC

SWEC

13A-13
11-30-84

13A-21
2-26-85

Shear Strength Determination of Naturally
Occurring Discontinuities from the Zeeck No. I Well

Measurement of permeability of selected samples from
the Mansfield No. I Well

Laboratory Testing of Rock and
Salt Samples for Static oduli,
Dynamic Moduli and Triaxial
Compressive Strength

Laboratory Testing of Rock and
Salt Samples for Static Moduli,
Dynamic Moduli and Triaxial
Compressive Strength

Laboratory Testing of Rock and
Salt Samples for Static Moduli,
Dynamic oduli and Triaxial
Compressive Strength

ARA

ARA

ARA

Vol. 1
7-26-83

BMI/SRP 5015
Sept 84

Vol. 2
7-26-84

BI/SRP 5015
Sept 84

Vol. 3
7-26-84

BHI/SRP 5015
Sept 84

Unconfined Compression
ments for Samples from

Unconfined Compression
ments for Samples from

Unconfined Compression
ments for Samples from

and Pulse Velocity Measure-
the Mansfield No. I Well

and Pulse Velocity Measure-
the Detten No. I Well

and Pulse Velocity Measure-
the G. Friemel No. I Well

Laboratory Testing of Rock and
Salt Samples for Static Moduli,
Dynamic Moduli and Triaxial
Compressive Strength

Laboratory Testing of Rock and
Salt Samples for Static oduli,
Dynamic Moduli and Triaxial
Compressive Strength

Laboratory Testing of Rock and
Salt Samples for Static oduli,
Dynamic oduli and Triaxial
Compressive Strength

ARA

ARA

ARA

Vol. 4
2-7-84

BIII/SRP 5015
Sept 84

Vol. 5
2-7-84

BDI/SRP 5015
* Sept 84

Vol. 6
2-7-84

BHI/SRP 5015
Sept 84

Triaxial Compression and Pulse Velocity easure-
ments for Samples from the G. Friemel No. I Well

Triaxial Compression and Pulse Velocity fleasure-
ments for Samples from the ansfield No, Well

Triaxial Compression and Pulse Velocity Measure-
ments for Samples from the Detten No. I Well

B4-1369713-IOA 2



Testing
Report Title Lab

Repor ...
and Date Presents Results of:

Laboratory Testing of Rock and
Salt Samples for Static Moduli,
Dynamic Moduli and Triaxial
Compressive Strength

Laboratory Testing of Rock and
Salt Samples for Static Moduli,
Dynamic Moduli and Triaxial
Compressive Strength

Laboratory Testing of Rock and
Salt Samples for Static oduli
Dynamic tioduli & Triaxial

Laboratory Testing of Rock and
Salt Samples for Static Moduli,
Dynamic oduli & Triaxial

Laboratory Testing of Rock and
Salt Samples for the Determination
of Rebound Hardness, Abrasion
Hardness and Unconfined Compressive
Strength

Laboratory Testing of Rock and
Salt Samples for the Determination
of Rebound Hardness, Abrasion
Hardness and Unconfined Compressive
Strength

Laboratory Testing of Rock and
Salt Samples for the Determination
of Rebound Hardness, Abrasion
Hardness and Unconfined Compressive
Strength

ARA

*ARA

ARA

ARA

ARA

ARA

ARA

Vol. 7
4-4-84

BMI/SRP 5015
Sept 84

Vol. 8
4-4-84

BII/SRP 5015
Sept 84

Vols. 9-15
11-16-84

Vols. 16-20
1-10-85

Vol. 1
7-23-84

BMI/SRP 5029
Nov. 84

Vol. 2
7-23-84

BMI/SRP 5029
Nov. 84

Vol. 3
7-23-84

BMI/SRP 5029
Nov. 84

Unconfined Compression and Pulse Velocity Measure-
ments for Samples from the Zeeck No. I Well

Triaxial Compression and Pulse Velocity Measure-
ments for Samples from the Zeeck No. 1 Well

Unconfined and Triaxial Compression
and Pulse Velocity Measurements for
Samples from the J. Friemel No. I Well

Unconfined and Triaxial Compression
and Pulse Velocity Measurements for
Samples from the arman No. I Well

Schmidt Rebound Hardness, Taber Abrasion Hardness
and Unconfined Compressive Strength for Samples from
the Zeeck No. I Well

Schmidt Rebound Hardness, Taber Abrasion Hardness
and Unconfined Compressive Strength for Samples from
the J. Friemel No. I Well

Schmidt Rebound Hardness, Taber Abrasion Hardness
and Unconfined Compressive Strength for Samples
from the Harman No. I Well

B4-1369713-10A 3



Testing
Report Title Lab

RejporL-..o.
and Date Presents Results of:

Laboratory Testing of Rock and
Salt Samples for the Determination
of Rebound Hardness, Abrasion
Hardness and Unconfined Compressive
Strength

ARA Vol. 4
2-4-85

Schmidt Rebound Hardness, Taber Abrasion Hardness
and Unconfined Compressive Strength for
Samples from the Lower portion of
the J. Friemel No. I Well

Laboratory Testing of
for the Determination
Mineralogy

Laboratory Testing of
for. the Determination
Mineralogy

Rock Samples
of Clay

Rock Samples
of Clay

Dartmouth
College

Dartmouth
College

Vol. 1
1-10-84

BMI/SRP 5018
Sept 84

Vol. 2
7-12-84

BMI/SRP 5018
Sept 84

Clay Mineralogy Determinations of Selected Samples
from the Mansfield, Detten and G. Friemel Wells

Clay ineralogy Determinations of Selected Samples
from the Zeeck No. 1. Well

Laboratory Testing of Rock Samples
for the Determination of Clay
Mineralogy

Laboratory Testing of Rock and Salt
Samples for Determination of
Specific Gravity and Total Porosity

Dartmouth
College

Vol. 3
1-1-85

Clay Mineralogy Determinations of Selected
Samples from the J. Friemel No. 1 Well

Water Content, Bulk Density, Apparent Specific
Gravity, Specific Gravity, Effective Porosity and
Total Porosity Determinations from the Mansfield
No. I Well

REI 1
9-20-83

BHI/SRP 5022
July 84

Laboratory Testing of Rock and Salt
Samples for Determination of
Specific Gravity and Total Porosity

REI 2
7-12-84

Water Content, Bulk Density, Apparent Specific
Gravity, Specific Gravity, Effective Porosity and
Total Porosity Determinations from the G. Friemel
and Detten Wells

Laboratory Testing of Rock and Salt
Samples for Determination of
Specific Gravity and Total Porosity

REI
5-7-84

BMI/SRP 5021
July 84

Water Content, Bulk Density, Apparent Specific
Gravity, Specific Gravity, Effective Porosity and
Total Porosity Determinations from the Zeeck
No. 1 Well

Suspected Presence of Solid Hydro-
carbon in Bedded Salt Samples from
the Permian Basin

REI 4
3-5-84

Laboratory Efforts to Identify Material Previously
Suspected to be Hydrocarbons

B4-1369713-1OA 4



Testing
Report Title Lab

Report -ab.
and Date Presents Results of:

Suspected Presence of Solid Hydro-
carbon in Bedded Salt Samples from
the Permian Basin

REI 4 (rev. 1)
11-28-84

Laboratory Efforts to Identify aterial Previously
Suspected to be Hydrocarbons

B4-1369713-IOA 5



PERMAN BASN CORE EMA N MEE~ING

TAS BUREAU CF EBONHIC GE=LOGY

Review of status of Palo Duro Basin Studies

August 7, 1985

Surface/Subsurface Geology

A. Quaternary stratigraphy of the western Rolling Plains (Gustavson)

B. Palecenvirxnental and paleoclimatic recmnstructiion (Caran)

C. Characterization of the Blackwater Draw and Ogallala Formations (Gustavson)

D. Characterization of Dockum Group strata (Johns)

E. Depositional systems analysies of post-San Andres strata (Permian) (Nance)

F. Effects of interior salt dissolution in post-San Andres strata (Nance)

G. Petrography of post-San Andres Formation evaporites (Hovorka)

H. Diagenesis of the San Andres Formation (Hovorka)

I. Porosity and permeability analyses of Wolfcampian strata (Conti)

J. Regional stratigraphy of the San andres Formation (Fracasso)

K. Regional stratigraphy early Paleozoic strata (Ruppel)

L. Structure and tectonic history, Palo Duro Basin (Budnik)

M. Interion and peripheral salt dissolution (Gustavson)


