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'INTRODUCTION

This report documents the miheral resources in the proposed Big Sandy reservoir area
(fig. 1), referred to in this _feport as the contractrafea. The proposed reservoir is located
~on thé Big Sandy Cregk ﬂoodplain extending northward from 3 mi north of Big Sandy, in
-~ Upshur Cdunty, fo about 2 mi south of East P‘oint in Wood Cbunty. The boundary of bthe
stﬁdy area is the 360-ft'gr6und level cohtouf (fig. 1, platé 1). The contract ’boundary 15 the
340-ft ground level contour. In addvi‘tion, the area up to the 360-ft ground level contour
was evaluéted at the“request‘ of the Sabine River Authorify.

The evaluated resources include oil and gas, sand and gravel, and lignite. No dther
mineral resources are known to occur in the contract area in amounts significantly gfeater

than the background leVe_ls present in all rocks.

GEOLOGY

Cenozoic strata of Eocene and Quaternary age crop out in the reservoir site. Units

include - the E’ocene Queen‘ City, Weches, and Sparta Formations of the Claiborne Group
(figs. 1 and 2), as well as Quaterﬁary fluviatile terraces and alluvium. The Queen City and
. Sparta Forrﬁations are composed of ﬂuvial‘—cije‘ltaic and shore-zone clays, s_ilts, and sands.
Weches strata are of marine origin and are chéracterized by shelf and prodelta muds and
sands. The Quatema‘ry fluviatile térraces and alluvium are also composed of sand and mud.

Subsurface units of proven economic importance within the contract area are the

Rodessa Member of the Lower Glen Rose Formation, the Paluxy Formation, the Woodbine

Group, and the Sub-Clarksville Member of the Eagle Ford Group (fig. 2). Hydrocarbons are
produced from these units. The Rodessa Member consists of interbedded shale, anhydrite,

limestone, and sandstone (Wood and Guevara, 1981). The Paluxy Formation is composed of

sandstone interbedded with shale and mudstone. In Wood and Upshur Countieé, these

~ sediments represent coastal-barrier facies of a deltaic system (Caughey, 1977). Woodbine
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Figure 1. Geologic map of the proposed Big Sandy

reservoir site, Wood and Upshur
Counties (from Barnes, 1975).
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Figure 2. Generalized stratigraphic column and mineral resources for the proposed Big
Sandy reservoir site, Wood and Upshur Counties.



Group sandstones and interbedded shales are distinguished by two members. The lvower
Dexter Member is of fluvial origin, and the upper Lewisville Member is of shelf-strandplain
origin (Oliver, 1971). The Sub-Clarksville Member contains sandstones in the upper part of
the predominantly shaly Eagle Ford Group (Wood and Guevara, 1981). Subsurface strata
within the contract area that have potential economic importance are Louark Group
limestones and Cotton Valley Group sandstones (fig. 2). Hydrocarbons are p‘roduced from
these units in this northern part of the East Texas Basin. Wilcox Group lignites that are
interbedded with sandstones, siltstones, and claystones also have potential economic

importance (fig. 2).

OIL AND GAS
Introduction

Hydrocarbon accumulation in the East Texas Salt Dome Province has been controlled
by structures formed by mobilization of the Jurassic Louann Salt during the evolution of
the East Texas Basin. The structural history of the East Texas Basin was discussed in
detail by Seni and Jackson (1984). The Jurassic Louann Salt was deposited on Triassic rift
fill and Paleozoic basement. Salt began to move during the early period of basin formation
(Jurassic to early Cretaceous); as salt mobilization continued, a variety of structures
formed.

A three-stage model of dome growth (fig. 3) developed by Trusheim (1960) for the
Zechstein Salt Basin of North Germany is also appropriate for salt dome growth in the East
Texas Basin (Seni and Jackson, 1984). The first stage is represented by the development of
nonpiercing salt-pillow anticlines (figs. 3B and 3C). Synclines also form in adjacent areas
of salt withdrawal and are filled With thick accumulations of sediments. During the
subsequent diapir stage, deflation of the salt-pillow anticline occurs as salt flows into the

central growing diapir (fig. 3D). As collapse of the pillow flanks progresses, the thickened
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Figure 3. Schematic evolution of salt structures from original salt layer (A), through pillow
stage (B and C), diapir stage (D), and postdiapir stage (E) (from Seni and Jackson, 198;
modified from Trusheim, ‘1960).«
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~strata within  the 1nterdomal synclmes undergo a structural mverswn to form ant1clmes.
” Trushelm (1960) named these structures "turtle-structure antlclmes " During the thlrdr

stage, followmg rapld dlaplr growth (flg 3E), domes stay near the sedlment surface despite

, “ “continued reglonal sub51dence and deposmon (Sem and Jackson, 1984).

Thev hydrocarbon productlon from salt-plllow antlclmes, turtle-structure antiClines,
and diapirs in the East Texas Basln was described ‘vby Wood and Giles (1982). Deep-seated
salt-plllow antlchnes have accounted for almost 76 percent of the oil and 78 percent of the
_gas produced from the central East Texas Basin (Wood and Giles, 1982) Hydrocarbons are

trapped by structural closure and assoc1ated crestal faults in the salt-pillow antlclmes.

Production from turtle-structure antlclmes comprlses about 22 percent of the -oil and more

~ than 7 percent of the gas in the central East Texas Basin (Wood and Giles, 1982). In turtle-

structure antlclmes, hydrocarbons are commonly trapped in archmg strata with assocnated o

normal faults; however, stratlgraphlc and lithologic varlatlons in porosity and permeablhty
also serve to trap hydrocarbons in these structures. Salt diapir structures. account for less
than 1 percent of the oil and about 5 percent of the gas productlon in the central basin
areas (Wood and Glles 1982) |

The contract area ‘in Wood AC‘ounty overlies the northeastern flank of the Hawkins
Salt-plllow‘anticline ‘and the northern part of the Earl-Lee turtle;structure anticline
(flg 4.)- Several oil and gas flelds are associated w1th these structures.‘ Within the
contract area overlymg the Earl- Lee turtle-structure anticline are the Pme Mills, Pme
MIHS East, Deupree, and Deupree North ‘Fields. The Hawkms and Hawkms Northeast
Fields, assoc1ated w1th the Hawkins salt-plllow antlclme, are also in the study area. .ln
i addltlon, many dry holes have been drllled w1th1n the contract area boundary.‘ Flgure 5 and
plate 1 show the location of all wells within the potentlal reservo1r site producmg wells
‘are 1nd1cated Slxty-elght wells have been drilled w1th1n the 360 ft ground elevatlon |
| boundary, and only one well is producmg thhm the 340- ft ground elevatlon boundary.

Legal locatlon, total depth and producmg zones of these wells are llsted in table 1. All
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Figure 4. A.Location of study area, Hawkins salt-pillow anticline, Earl-Lee turtle-
structure anticline, and Hainesville salt diapir. B. Cross section through northern part of
Earl-Lee turtle-structure anticline, showing the Earl- Lee structure to be a westward-
dipping monocline at this northern part of the structure. The structure has an asymmetric,
anticlinal form in the area south of the cross sections.  C. Cross section through the
Hawkins salt-p1llow annclme. AC-Austin Chalk; PXY-Paluxy Formation; CVL-Cotton
Valley Limestone. ‘ ’ : : '
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production and well statistics in this report are from Railroad Commission of Texas records

and Railroad Commission of Texas (1982).
Pine Mills Field

Thé Pine Mil‘ls‘ Field was discovered in 1949 and has produced oil from the 2nd Sub-
Clark§ville sand, Orr sand (sometimes referred to as the 3rd Sub-Clarksville sand),
Woodbiné Group sands (the major producing sand is the Woodbine Wagoner), 'an'd,upper
Paluxy Formation sands ‘(fig. 6). The regional dip of the producing strata is about 300 ft
per mi westward, and a normal fault provides the primary trap (fig. 7). Stratigraphic
pinch-outs of some of the upper Woodbine Group sands ére also tfapping mechanisbms.
Normal fault traps and str"étigrap‘hic pinch-outs are typical of the other fields associated
with the northern part of the Eari—Lee turtle-structure anticline. The drive méchanism for
the Pine. Mills Field is probably water, solution gas, or é combination of _the twd.

Figure 8 showé the strucfure on the base of the 2nd Sub-Clarksville sand for the Pine
Mills Field within the confract area. Only one producing weil from this reservoir (well
no. 19, table 1) occurs below the 340-ft ground elevation contour. Four additional wells
produce from Sub-Clarksville sands within the 360-ft contour boundary.

The producl:ti’on' histor‘y of the Pine Mills 2nd Sub-Clarksville reservoir is summarized
in figure 9. Production rose after 1965 due to secondary recovery; the resefvoir has
decreased in production since 1970. The estiméted value of the 4,988,953 barrels (bbl) of
oil produced from this reservoir as of December 1984 is $134,701,731 (all dollars in this
report are 1985Vdollars unless otherwise noted). - This amount‘represents the total amount
of oil produced from the reservoir multiplied by the 1985 price of oil per bbl, about $27.
~  Because oil has }been produced over mény years,‘this value does hét represent the price at
which the oil was sold. These assumptions were made for all calculations in this report.

Table 2 prévides the procedure for eStimating remaining' oil that is available for

secdndary and tértiary recovery. Estimates for the Pine Mills 2nd Sub-Clarksville
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Figure 6. Typical geophysical log for the Pine Mills Field area, Wood County, Texas.
K.B. = Kelly bushing; Depth = depth of well below Kelly bushing. Oil production in the Pine
Mills and nearby fields is from Paluxy Formation sands (7,670-ft depth on log), the
Woodbine Wagoner Unit (5,420-ft depth on log) as well as other younger Woodbine Group
sandstones, and the Eagle Ford Group Orr sand (4,805-ft depth on log) and 2nd Sub-

Clarksville sand (4,745-ft depth on log).
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M Polk  A-454

T. Hunt
A-314

West Walker
A-642

Pine Mills West Field

J Morrison  A-409

NS
N

L.B. Henderson A-279 (
5_3<> J.M. Moore A-4i3 \

Base of 2nd Sub-Clarksville sand S \/Z
Brooks ond Burleso
g2 e\

/\Jf\’-\//\ .

/ — 340 ft ground elevation

ctive it ~—360 ft ground elevation
@ woodbine production A7) Sub-Clarksville o -
(O Sub-Clarksville production ‘\,’ production ﬁ
® Paluxy production <
& J & Plugged or abandoned wells aﬁo Foult E Contour Interval © 50 ft WL
: (} Ciy - well g
< 6 icoot

Dual completion in
Woodbine and Sub-Clarksville

Figure & Structure map on the base of the 2nd Sub-Clarksville sand at the Pine Mills, Pine
Mills East, and Pine Mills West Fields. Structure contours are at sub-sea-level elevations.
Wells shown are within the study area, and well numbers correspond to numbers in table 1.
Data are from Moore (1951), Railroad Commission of Texas files, and selected geophysical

logs.
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Figure 9. Production decline for the Pine Mills Field, 2nd Sub-Clarksville reservoir. For
further explanation of graph see table 2.
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Table 2.~ Example c§f procedure for estimating remaining oil
' that is available to secondary and tertiary recovery in a given reservoir.

~

Estimation of remaining oil involves three steps, outlined below.

l'

Estimation of the economic limit of production.

. _ C “
Qlimit = YW (=T

where E ’
... = value of bbl/yr below which it is not economically feasible to operate
Qlimit a well S ,
C = operating cost of a well per year
P = current price of oil per bbl, estimated at $27
w = working interest, abbut 0.75
T = - State tax rate, 0.41

Estimation of remaining oil available to secondary recovery methods (ultimate
recovery). ‘ : S

An estimate of the remaining oil in a reservoir is made on production decline graphs
(annual production vs. yrs) by extending a straight line from the trend in production
down to the x-axis (here designated "line 1"). Then an estimate of Qjjmijt from
step 1, above, is measured on the y-axis (annual production). A point of intersection
(A) of the Qjimit value with line 1 is chosen in the middle of the Qjjmit range to
represent an average value. A straight line extended down from point A hits the
x-axis at a certain value. This value is an estimate of ultimate recovery from the
reservoir using secondary recovery methods. : '

Estimation of oil available to tertiary recovery methods (target and residual oil).

a. amount left = ultimate recovery - amount produced to date
in reservoir (from step 2) :
(secondary
‘recovery)
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Table 2 (continued)

b.

C.

total movable oil

ooIP | | = ultimate recovery
(original ‘ recovery efficiency
oil in place)

(estimated from Galloway
and others, 1983)

% residual oily x 0OIP '
\

(% unrecovered oil -
- Ws

target oil

- where

% unrecovered oil = 1 - recovery efficiency

% residual oil and Wg (% water saturation) are estimated from Galloway and
others (1983)

1]

target oil =+ ultimate recovery

residual oil OO0IP - total movable oil

H

Target oil and residual oil are both available to tertiary recovery methods. From
25 to 50 percent of this oil might be recovered; however, it is likely that less
than 10 percent could be recovered.

(target oil + residual oil) ($27/bbl) = }t‘he cost of oil available

(see step 1) -~ to tertiary recovery
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rreservoir are ‘not shown because only one of the Sub-Clarksville producing wells (well

no. 19, table 1) occurs wi‘t‘hin the +340-ft contour ‘boundary. lProduction data was not
available for this Well. |
| ‘Production history of the Pine Mills Orr reservoir is summariéed in figure lO. The
Orr reservoir has experienced a sharp decline in production in the oast 7 years; however, a
slight increase occurred in 1984, There has been no secondary recovery in this reservoir.
The,estirnated, cost of the 845,108 bbl of oil ‘produeed from this reservoir as of Decemberr
1984 is $22,817,916. . | |
Figure 11 shows the structure on the top of the Woodbine Group at the Pine Mills
Field. Currently no wells are producing from Woodbme sands in the contract area below

the 340-1t ground elevatlon, although there are four active wells below the 360-ft ground

level contour. .

- The production history of the Pine Mills Woodbine and Woodbine Wagoner reservoirs

s summarized in figures 12 and 13. The Woodbine Wagoner reservoir was officially

separated from the Woodbine reservoir in 1966, comc;dent w1th the start of the secondary

recovery program. Production has been generally declining since then. Production totaled

1,330,150 bbl of oil at the end of 1984, with an estimated value of $35,914,050. Productlon'

‘from the Woodbine reservoir appears to have stabilized since 1978. The estimated value of

the 5,463,321 bbl of oil produced from this reservoir as of December 1984 is $147,509,667.
The structure on the top of the Paluxy Formation is shown in figure 14. The entire

Paluxy reservoir is within the contract area; however, all of the producing wells have been

plugged or abandoned. The production history of the Pine Mills Paluxy reservoir is shown in

figure 15. Rise in productlon in 1966 indicates a secondary recovery program; however, no
official record of secondary recovery has been found in data from the Railroad Comm1551on

of Texas.
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Pine Mills East Field

The Pine Mills East Field was discovered in 1952 and Has produced oil from the 2nd
Sub-—Clat.'ksv,ille,sand and Woodbine Group eands (fig. 6). Several wells east of the pot_ehtial
~ reservoir site still produce from Woodbine"strat‘a, but Sub-Clarksville production has almost

ceased. The field is aboy)e the 340-ft ground elevation, and only one plugged well that
previously produced from the 2nd - Sub-Clarksville sand is below the 360-ft contour
_elevation. The trapping ‘mechanism ana drive for fhis field are similar to those in the Pine
Mills Field (fig. 7). Production in the Pine Mills East Sub-Clarksville reservoir has declined
rapidly in recent years and is near the economic limit of production (fig. 16). Production

totaled 259,986 bbl at the end of 1984, with an estimated value of $7,019,622.,
Deupree and Deupree North Fields

- The Deupree and Deupree North Fields = were discovered in 1951 and 1964,
-respectively. The Deupree Field is above the 360-ft study site boundary and produces from |
Sub—Clarksville and Woodbine ‘sands (fig. 6). The Deupree Nerth Fiell.dw hed only one
producing well, which is at a ground elevation of 360 ft. It produced from Woodbine sands
until it was plugged in 1967. /In the early 1980's two wells were drilled several h(mdred feet
north of the Deupree North discovery well; however, Railroad Commission of Texas files
list the wells in the Deupree Field. These two wells produce from Woedbine sands but they
are outside the study site boundary. The structure at the to“p of the Woodbine producing
zone is shown in figure 17. A normal fault acts as the trapping mechanism (fig. 18), and
the drive mechanism is probably similar to that of the Pine Mills Field.
Production history of the Deupree and Deupree North Woodbine reservoirs is shown in
‘flgures 19 and 20. The estimated value of the 22,013 bbl of oil produced from the Deupree

North Field as of December 1984 is $594, 351
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Figure 17.

contours are on top of the Woodbine producing zone.
area, and well numbers correspond to map numbers in table I.
Commission of Texas files and selected geophysical logs.
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Hawkins Field

Qil Was discovered et the‘ Hawkins salt pillow in 1940. Oil is produced from Woodbine
and Paluky sands, whereas gas production is from Woodbine and Rodessa sands (fig. 21).: .
The Hawkins Field is above" the 340-ft contract area boundary, however the northeastern
part of the field is within the 360-ft contour‘interval‘(fig.‘ 22, plate ). palugy production
is outsideﬁ the contractvsi"'te. Hydrocarbons are frapped ‘primarily by structural closkure
(fig. 22) and driven out by (l)weter drive plus solution gas and (2) gravity dlfainage
(Galloway and others, 1984). : S |

The oil production ,history of the Hawkins Woodbine reservoif is summarized inr
| figufe- 23. Estimated velue of the 767,529,086 bbl of oil produced from tﬁis reservoir as of
December 198415, $20,723,285,322. Secondary recoveryvoega'n in 1969.

Figure 24 shows the Hawkins Woodbine gas oroduction history. - Production has |
declined slightly in recent years. Producﬁod from the Woodbine gas reservoir has tofaled
8, 636 083 thousand cubic feet (Mcf) as of December 1984, with an estimated value of
§22, 885 619. Hawkins Rodessa gas productlon 1ncreased somewhat in the late l970's and |
has moderately declined since then (fig. 25).. The estimated value of the 2,202,417 Mcf of

gas produced from the Rodessa reservoir as of December 1984 is $5,836,405.
- Hawkins Northeast Field

The Hawkins Northeast Field, discovered in 1977, is located»at the northern flank of
the Hawkins salt pillow. Production is from Sub-Clarksville sands (fig. 21). The producing
wells of this field are above the 340-ft ground elevation, however four wells are below the:
© 360-ft ground elevation boundary (fig. 22 and plate 1).. The trapping mechanism appears‘to
be a fault along the flank of ‘the "antbicli‘ne. Drive for this reservoir may be similar to that

of the ‘Hawkins Field.
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Production—in the  Hawkins Northeast Field increased in the late 1970's and is now

declining (fig. 26). Production totaled 24,251 bbl at the end of 1984, with an estimated

value of $654,777.
Hydrocarbon Potential

Woodbine and Sub-ClarRsville strata appear to ‘have been thoroughly tested for
hydrocarbons within parts ~of the contract area that coincide w1th the Hawklns salt- plllow
antlclme and the Earl Lee turtle-structure anticline. The most recent dlscovery near the

contract area is the Pine Mxlls West Field in 1982 In this field, production from Woodbme

and Sub-Clarksville sands oceurs ylmmedlately' south of the contract area and west of the

Pine Mills Field. Away frorn the regional anticlines, several dry holes have been drilled to
'Woodbine strata, which suggeSts low hydrocarbon potential in those areas. |

Paluxy sands appear to have been thoroughly tested only in the Pine Ml“S Fneld Few
wells have been drilled. to the Paluxy or other deeper strata in the contract area. Since

1979, the significant hydrocarbon d1scover1es made in the northern part of the East Texas

Basin have been associated with the Smackover Formation and Cotton Valley Limestone of

~the Louark Group, Cotton Valley Group sandstones, the Rodessa Member of the Lower Glen

Rose F‘ormat‘ion, and the Paluxy Formation (Tsoukalas and others, 1984 Cambre and
: others, 1983; Cambre and others, 1982; Cambre and others 1981 Collins and others 1980).
The economic potentlal of ‘these deeper strata in the contract area W1ll remain uncertain

until they are tested for hydrocarbons.
Lease Values

~ Private sources indicate a possible lease value of up to $300 to $500 per acre in the
vicinity of the Hawkins and Pine Mills Fields in southwestern Wood County. Lease values
depend upon several factors, 1nclud1ng the production history of an area and the existing

‘ ‘market values of hydrocarbons as well as other mmerals.
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Pipelines

Two prihoipal pipelines croes the contract erea (plate 1). Table 3 lists the operating
companies, addresses, phone numbers, and pipe sizes. Scurlock Qil Company operates three
8-inch- dlameter pipes that trend approxlmately north-south across the contract area..‘
, Exxon Gas. System operates an ea.st-west-trending, 20-inch-diameter pipeline vthat crosses

the contract area. -

Estimates for Slant and Raised Drilling

The cost of drilling a well in vthe vicinity of the study area (excluding completion
costs) is 'approxirﬁately $90 per ft (Railroad Commission of Texas). Slant hole‘drillin’g c_an
~cost up to twice as much per hole as vertical drilling; the steeper the slant apgle, the
higher the costi. Slant angles drilled to a target beneath the proposed Big Sandy reservoir
- would not be more than '30 degrees. from vertical for a 5,0001-ft well 'drilled‘ on the
perimeter of the reser\roir. All areas under the proposed reservoir are access‘ible by siant
driliing teChnology'in use today. No estimate for the eost of raised drilling was aVailablev.

Platforms built would be 30 ft tall at the most.

SAND AND GRAVEL

Nosand and gravel mining operatione exist in the contract area. However, sand is
mined near the proposed reservoir sife at localities 2 miv northeast of Big Sandy‘ and 6 mi
north of the town of Hawkins. ‘Productio‘n costs are -determine‘d partly by the following
factors: (1‘)size and type of operation, (2) location and availability of power, water, and
labor, as well as length of haul from the plt, (3) nature of the raw. material, and

(4) mlscellaneous factors such as royalties, taxes, and env1ronmental regulatlons (Fisher,

1965).
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Table 3. Operating companies and pipe sizes of pipelines that cross
‘the proposed Big Sandy reservoir site.

Map ? » ' Number of pipelines.
Number Operator Address/Phone and pipe sizes
Pl Scurlock Qil Co. ~P.O.Box 4648 Three 2-inch pipes
' Houston, Texas 77210 '
(713) 228-9561
One 20-inch pipe

P2 Exxon Gas System P. O. Box 2180

Houston, Texas 77001
(713) 224-0429
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LIGNITE

‘l'he Wilcox Group contains lignite of econornic thickness (equal to or greater than 7
5 ft) in northeiast Texas; however, no near-surface resources of economic value have'been
identified' by Kaiser and others (l986) in the study area.‘ Forty-four electric logs in and
adjacent to the proposed reservoir site were examined and showedno lignite seams as thiick
as 5 ft. One to two l‘ignite seams underlie the Pine Mills East Field in’the M. Polk survey.
- ‘To the southwest one to two seams underlie the Pine Mills Field in the Gilliland survey and
adjacent surveys to the north. Avallable logs on the northeastern edge of the Hawklns :
: Field show two tolifour searns in this reglon’. All seams are deep—basln resources, lying at’
depths below 200 ft but above 2,000 ft. Prediction of the extent of these seams across the
vsmall size of the contract area'is unrellable w1th the sparse well control available.
~ With current technology, there is no economlcally mineable lignite in the contract
. area.’ The current market price of li‘gnite is‘about $14 a ton for surface-mlned lignite.
Deep-basin lignite recovery methods and products vary; expenses are considerably higher,
and recovery is less than for near-surface mining. Development of deep seams less than
;6 ft tthk is 1mpract1cal with present in situ ga51f1catlon technology because of the
excessive heat loss that would be encountered and the difficulty of completion in thin

seams. No deep-basin resources are currently mined in Texas.

SUMMARY

1. Slxty-elght wells have been drilled within the 360 ft ground elevatlon boundary
of the proposed Big Sandy reservmr site. All of these oil, gas, and dry wells, plus five wells
of uncertain status, are shown in plate 1 and described in table 1.

2. -Only one well is producing within the B#O-ftground elevation boundary of the
contract site. Within the 360-ft ground elevation are 12 producmg oil wells (mcludmg the"

well below 340 ft), 2 shut-in wells, 22 plugged or abandoned oil wells, 1 producmg gas well,
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1 pluggéd gas well, 30 dry Holes, and 5 wells for Which the status is uhkﬁown, except that
~ they are not producing wells (table 1) | |

3. The 360-ft ground elevation boundary for the proposed reservoir site crosses five

>oi‘l and gas fields. They are the Pine Mills, Pine Mills East, Deupree North, Hawkins, and
Hawkins Northeast Fields. The Pine Mills Field has produced oil from the 2nd Sub-
Clarksville saﬁd,‘ Orr sand, Woodbine Group sands, Woodbiné Wagoner sand, and upper
Paluxy Formation sands (fig. 6). The production history for these units is summarized-in
figures 9, 10, 12, 13, and 15. The Pine Mills East Field has produced oil from the 2nd Sub-
- Clarksville sand and Woodbine Group sands althugh Woodbine production-is outside of the
contract area. The 2nd Sub-Clarksville production history is sho§vn in figure 16. The
Deupree North Field had only one well, which produced ffom the Woodbine‘ before it was.
plugged in 1967. The production history of this field is described in figure 20. In the
'Hawkins Field, oil is produced from the Woodbine and Paluxy sands (fig. 21), although only
the Woodbine production is within the contract area (fig. 23). Gas production in the
Hawkins Field is from Woodbine and Rodessa sands (fig. 21), and production from these
reservoirs is shown in figures 24 and 25. Qil production history from the Hawkins
Noftheast Field (Sub-Clarksville reservoir, fig. 21) is analyzed in figure 26.

4. The one producing well below- the 340-ff ground elevation is Robbins Pétroleum
Corp. no. &4 Sallie Lucy Old; it is in the Pine Mills Field (table 1, plate 1). The production is
from the 2nd Sub-ClbarksviHe; secondary recovery began after 1965.

5. Private sources indicate possible oil and gas lease values of up to $300 to $500 per
acre in the vicinity of the contract area.

6. Two principal pipelines cross the contract area (plate 1, table 3). One pipeline
system comprises three 8-inch-diameter pipes that are operated by Scurlock Oil Company.
The othér pipeline, operatéd by Exxon Gas System, is a 20-inch-diameter pipe.

7. Any potential hydrocarbon rése'rvoirs beneath the proposed Big Sandy reservoir

site are believed to be accessible by slant drilling techniques available today. Slant hole :

52



drilling can cost up. to twice as much per hole as vertical drilling; the steeper the slant
angle, the greater the cost. The average cost to drill a vertical well in the vicinity of the
study area is estimated to be $90 per ft. This does not include completion costs.

8. Nosand and gravel mining operations exist in the contract area.

9. Available electric logs show that no lignite seams greater fhan 5 ft in thickness
underlie the study area. Several seams exist at depths below 200 feet; these are deep-basin

resources. No deep-basin lignite is now being mined in Texas.
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