L

MINERAL RESOURCE EVALUATION OF THE

PROPOSED COLUMBUS BEND RESERVOIR SITE

by

Mary L. W. Jackson and Gary F. Collins

Bureau of Economic Geology
W. L. Fisher, Director

The University of Texas at Austin

Austin, Texas 78712

- Contract Report
Lower Colorado River Authority
February 1984

AN

QAe7448






1

—

Introduction . . . .
Geology;' o e e
Oilandgas . . . .

Wilcox Group. . .

Columbus field .

Production history
Present status

Glidden and Columbus West fields

TABLE OF CONTENTS

e

- Production history .

°

Present status, Glidden field

Present status, Columbus West field

Austin Chalk trend .

Geblogy o o

Production history

Present status

Stuarf'City - Edwards Formations .

Lease values . . .

°

Potential for secbndary or tertiary recovery .

Estimates for slant énd raised drilling .

Sand and gravel e

Lignite . . . . .
Lseology . . . .
Near-surface resources
Leases and lease values

Deep-basin resources

iii

[

BV VI

16
16
16

20
20

22
22
22
23

23 .

23
24
24
25

29
29
29

29

31_;._.. U



Uranium . . . . . . . .

Manning and Whitsett Formations . . . e e e e e e e w4

Catahoula and Oakville'Formations e e e e e e e e e e e e

Summary . o»’ . o ‘e . c . ° ‘- o « e © e . ° . . . . .

AppendiXA © c. ® ) a‘ e . "a ) 'o S . ) . . . . o‘. ° o .

1.
2.
- 3.
4.
5.

. 6-.

3.

10..

11.

12,

13.
14.

15.

/

: Refel'ences ° K} /a o . . . . . C e e s - e ° © © L] © ° .

Figures

Geologic map of- the proposed Columbus Bend‘rreservoir site . . . . . .

Generalized strangrapmc column for the proposed Columbus Bend reservoir site

/

Qil and gas trends in the contract area and structure contours on the

base of the AustinChalk . . . . . . . . . . . . .. ..

Location of all wells w1th1n the contract area south of Shaw'sBend . . . .

Location of all wells w1th1n the contract area north of Shaw s Bend o u
Columbus, Columbus West, and Ghdden flelds, Wilcox trend, Colorado County .

Strlke cross section through the Columbus and Ghdden flelds B T P

4

Stnke and dip cross sectxons through the Columbus West and Glidden fields . .

Structure map of the Columbus field, contoured on top of the Wilcox 7C sand,
with elevations of original gas-oil and 011-water contacts . . . . . . .

Annual Wilcox gas productxon and number of wells producmg, 1953-1982 _
Columbus field, Colorado County . . . . . . . . . . o . . .

Wilcox productive gas zones, 1956-1982, Columbus field, Colorado County . ..

Annual Wilcox oil production and productive oil zones, Columbus and
Columbus West f1e1ds, Colorado County fe e e e e e e e

Structure map of the Glidden field- area, contoured on top of the Wilcox 7C sand

Structure map of the Glidden field area, contoured on top of the
Wilcox 10,450 (Hermes)sand . . v . . + v v« ueu W . .o

Annual Wilcox gas production, Ghdden field and Columbus West field, and
productlvegaszones o

v

. in pocket

\

31
32

32

32

34

36

8
10

11

12

~13

14

15

47
18

19




- A

[

1

E

‘ "“"i—l _—_5— dq—[ := d——

16.

17.

18.

) 190

-lﬂ
2.
3.

b,

50

6.

P/z versﬁs cumulative production plots and 'decline curves for ATAPCO #1 Hermes

and ATAPCO #1Holman . « .« ¢ ¢« ¢ ¢ o « o

Locations of sand and gravel pits and leases . . . e e

Planimetered areas of alluvium and fluviatile terraces for calculation of

remaining sand and gravel resources . . . . . . . .

Isopach map of mineable lignite along the Colorado River immediately
northwestof LaGrange. . .« « ¢ o o o ¢ o o o

"Tables

Well statistics for all wells in contractarea . . . . . .

Qlimit calculations for Smith #1 Reimers . . . . . .

.

°

e

°

©

°

Interpretation of p/z versus cumulative production plots (figure 16) .

Recovery efficiencies for ATAPCO #1 Hermes and ATAPCO #1 Holman

Statistics on sand and gravel pits and leases in contract area .

©

©

°

Calculations for lease and stockpile purchase value of remammg fluviatile.

. and alluvial sand and gravel resources within the contract area

o

©

21

26

28

30

37
40
41
42
43

44






INTRODUCTION

The proposed Columbus Bend reservoir site lies in Fayette and Colorado Counties, Texas

(fig. 1). The proposed permanent and maximum pool elevations are 220 ft and 240 ft,

'respéctively, and the area they enclose is centered on the Colorado River floodplain extending
north from Columbus, in Colorado County, to 8 mi northwest of La Grange in Fayette County.

‘I'he purpose of this report is to evaluate the mineral resources in the reservoir and dam

_site area shown in figure |, reierred to in this report as the contract area. The four evaluated

resources mc.lude oil and gas, sanc! and gravel near-vsur'faca and deep-basm lignite, and uranium.

" No other mmera.l resources are. known to occur in' the contract area in amounts sxgmﬂcanﬂy'

greater than the background levels present in all rocks.

GEOLOGY

Cenozoic strata ranging in age from late Eocene to Quaternary "are exposed along the
_r_éserVoir site as follows: the .Caddell, Wellborn, Manning, and Whitsett. Forfnations of ‘the
Jackson Group and the Catahoula, Oakville, Fleming, and Willis Formations (figs.,]. and 2).

Fluviatile terraces and alluvium are also present. Strike of ‘the bedrock units is northeast-

'southwést, and dip is from 1 to 4 degrees toward the Texas coast. Faults a'ro rarely expressed

-at the surface. The deposits are compooéd of interbedded clay, silt, and sand or ‘sandstone

except for the Willis Formation, which is composed of gravel and sand.. The strata are fluvial

- and deltaic in origin except for the Caddell Formation, which is of marine origin. -

OIL AND GAS

Three major oil and gas trends cross the contract area: the Wilcox, ‘the Austin Chalk, and

the Stuart City - Edwards reef complex (fig. 3). Each trend will be considered in more detail in

the following sections. Figures 4 and 5 show the location of all wells within the contract area;.
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Figure 2 ‘Generalized vétx;atig'raphic column for the prbposed Columbus Bend reservoir site.
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producing wells are indicated. Legal location, total depth, and producing zones of these wells

are listed in table 1 (tables begin on p. 37). All production and well statistics in this report are

from Railroad Commission of Texas records and Dwight's reports (1980a, 1980b).
- Wilcox Group

The only current production within the contract area is from‘the Wilcox Group. Wilcox -

' fields mtersec,tmg the contract area include the Columbus oil and gas, the Columbus West gas,

and the Ghdden ‘gas flelds (fig. 6). Wilcox strata dtsplay an upper delta-front and marine

destructxonal sequence (those sed1ments above the 7C sand flgs. 7 and 8) and a lower delta-

vplam and prodelta sequence (those sedlments below the 7C sand) (F:.sher and McGowen, 1967).

W;lcox sedxments are gray, medium-~ to fme-gramed sandstones, siltstones, claystones, and
lignites. ~0il and gas are found most commonly in the more permeable sands and silts; the

hydrocarbons have migrated from downdxp source rocks.

Columbus Field

The Columbus field, discovered in 1944, extends into the contract area near Columbus in
Colorado County. Productmn reached its. height in the 1960‘5, current a,ctlvxty is hm1ted to the
northwestern part of the field. The hydrocarbon trapping mechanism for the Columbus field is
probably a combmatmn of (1) a rollover anticline bounded by an updip growth fault and (2) sand
pinch-outs on the northeast and southwest (fig. 9). Hydrocarbons are driven out- pnmanly by
expansion’ of the gas cap.

Production i-hstcu

Production increased to more than 22,000 MMc:f/year and nearly 600,000 barrels/year

- during the late 1960's for the more than 50 gas and oil reservoirs in the Columbus field (figs. 10,

11, and 12) Most of the hydrocarbOn production was from a depth of 9,000 to 10,000 ft. Gas
injection into the 7C reservo1r was 1n1t1ated in 1957 (Cmes Service Oil Company, 1970). The

mbus tield
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~ JAMES CUMMINS
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Figure 9. Structure map of the Columbus field, contoured on top of the Wilcox 7C sand at
sub-sea level elevation, with elevations of original gas-oil and oil-water contacts (from Cities
- Service Oil Company, 1970). In 1970 the gas-oil contact was 8,111 ft below sea level.
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heading in Railroad Commmsnon of Texas productlon data. = In 1970, gas injection was

terminated (Cities Servxce Qil Company, 1970). Gas has invaded most of the oil column, and

gas injection and workovers are no longer economically feasible (Cities Service Oil Cornpany, :

1970). B | | S

(

Present Status

Only one of the eight Columbus field wells within the contract area, the Smith #1 =

Reimers, is presently producing. In 1982 this well produced 22,549 Mcf of gas; in the first 11

months of 1983, 15,188 Mcf. It is at or rapidly approaching its economic limit of production

(table 2). Currently there is some 'a'ctivity at the northern end of the field, in the Cummins
A-13 survey (see: fig.»9)‘ and farther north; however, the Columbus field appears to be nearly

depleted at today's economic conditions.

Glidden and Columbus West Fields
- Located at the southwestern end of the contract area close to ‘the proposed dam site, the
Glidden gas fleld has been a.small producer sxnce its dlscovery in 1973 (fig. 6). The Columbus

West field, discovered in’ 1959, is no longer producmg within the contract area. The

hydrocarbon trapplng mechamsm for these fields, like that of the Columbus fleld is probably a [

combmatlon of a rollover anticline bounded by an updip growth fault and lateral sand pmch-outs.

(fig. 13). A more detalled structure map shows small antxclmes respon51ble for trappmg the

Wilcox 10, l450 gas reservoir (fig. 14).

Production History

Production from the four gas zones in the Glidden field reached a peak of more than

1,600 MMcf/year in the three years after discovery (fig. 15A). Gas production in the Columbus -

West field likewise peaked at about l,OOO MMcf/year during the second year of productionl
(tig. 15B). '

4
N 4
- i

[

—




. ' \ ; g .\/ \ ~ - . ‘ 4
VWY % / Py =8
4 so?/o ’%/ ) A o N T 0@00 e !
>0y 1/,\/ - \ / / \App‘;é{moﬁe/éom ’::* . ‘ ‘ i

-.3/75 —

~7 -8200—

(I o S : '
~/~Possibie location of Y - g
/\,/ ) antithetic . foult.. T . . 8255
VAR AN I
AN . S e
- / /g )/ 15 . .. ‘ | _‘

10 et
__ g22z__.—— GLIDDEN

& Well number (see appendix)
-B8i61 ' Sub-sea elevation of top of
Wilcox 7C sand

—ocm Contract area boundary
QA-1873

0 1200m

'—_—'——_| ‘
o ' a000h
Contour interval £251(8.3m)

e
6076~ al EXPLANATION;
/ ’60,6 1 -8 » ~ L¥ Gas well
/ 3¢ 0il ond gos well
T 'O- Dry hole:

Figure [3. Structure fnap of the Glidden field area, contoured on top of the Wilcox 7C sand.
Numbered wells are listed in appendix A.




i - s aa m,m s s, i i s

: *(€£61 “di0D uonionpoad pue Suipes] uedtiowy Eo_.é pues (SaWIaH)
0S4°0T XOJ[TA 3yl yo doi uo p3inoluod ‘eate plary USPPID ay1 Jo dew 2in3dNAS | *h1 2an81y4

. . , . . . .(p3s=gns)
.vo-ou_usom_t:oc-o . .u&. =_,m..=2:ou/

....a.....i.,:ovmnll n.uu_s_:_o;mowo woO2l 006 009  00E
DOJD I0IN03 } iz ... ~ nemsob bupnposd - @ ' y . y

4#000v 000 000Z 000!
ooy 40 @ | - NOLLYNVdX3 .

LLER

N R S e D 8 N P yA
2 4330 _ .o e ) /e _
§!AYI \ oot uA.,.... i ( OI.". L .... ......M”. Ak 5{ . -.a..it .
| [ N5 ) gsowion Te [ 1 o J /
N A s2€7: 00dViV. /. , = :
e__ R \\ ..\\.\ . . ..(/u\ ' ~ H
o \ Rl N . - 3 S ~ml
SR . A0} oipey _..T DR .\_\\w.\ N a4 f A\J. \\NW/
4\ - oo V-1a &5 ﬁ\w B 8V SAND s % g n\\cm._m_#m :
’ ! 02dVLV ~ \{ , SO 41/}, &../4 % ﬁ K E_EN\. s
. .. A, NS, i pwn_m.—« _ 2 cjm.t m:r _mu "0 N
Posae \ £l g -\
?”m mn Ry 3 .‘mw._wb»_ﬁo __\& ; i
> o e b e e T|I-..l.l haduninsbeade b .LM SFW\V .O/
/ -A .l’nl» ‘—w../“:ﬂ .VV

SN T T . = . A\ z.
/,'H ! \. H AN /,./ a/ “_RQ \ i)
2 azﬂ ..-Q—\. ?I B\ & 8y Gl
o Fod 00 [ ) RS
\ \ NA YT N ECS \W W Y A :
- ] 7.n /V /a bein - 4\. « ~ u. ) : . Y - . i \ ‘ Do) o v :'.‘ 1
N L A ST : o : Vr, 7N\ B o A
Lo DA 1 T (] sowmira (=" E=—ce sy,
0 sV 0 3 Koyii0) LN [ A e K
2PN ST . _ ' @ b/ = VS
S 4l - Y C A P &
yliwe S / n o ] . i é B
:J./MA.QM i YN .7 aps wop . %:« iy A/ % A
m . & e 3jowixoiddo _ A0 @o
i > T W e . ~ § w& -
e T Cat N S o = = ) / ' () _
1M SEHSSNIFE |48 oo, T2 Zizx, N ' 0 £
. YR
= .'SubiL wgso] soxol NSl R OAD Y N , - \.l----




["3‘ Number of

0 T T T T T T~ o wells producing

1 74 Te. T8 80 82

A : _ - L Years -

v a : GAS PRODUCTION, GLIDDEN FIELD

7 ' ‘ A.

) 1,000,000
- 5'2.;; 600,000

200,000~

3 0 _ 8 Number of
B : - i NG : 4 weils producing
15! 1 I 1 1 L o LI AR | o

n 66 68 70 T2 74 76 78 80 &2

L - ; : ’ . Years

J o - GAS PRODUCTION COLUMBUS WEST FIEL.D
m o Cals. West 11 — o °
[ ‘Cols. West Z=16— .. ——t—t—t—t—s—s - e
L @ Cols. West Z~168— -
\ '§ Cols. West Z-18A — -——o—s L e , ]
’ ¢ Glidden 9600— .
m : S Gliaden 9970~ . e—e

o 2 Glidden 10450 ‘ e
Glidden 10600 — - *—te
n B L T T T

% 66 68 70 T2 T4 76 78 80 82

C. Years

) ) QA-1488
:] Figure 15. Annual WLlcox:gas producnon, Glidden field (A) and Columbus West field (B), and
produr}txve gas zones (C)

—————

|
| b
§ E

19




~ Present Status, Glidden Field

Only four wells have ever produced from the Glidden field; two still produce within the
 contract area: AAm‘ei‘ican Ti'ading and Production Corporation (ATAPCO) #1 Hermes (Wilcox

10,450) and ATAPCO #1 Holman (Wilcox 10,600) (fig. 14). Production has decreased since 1978

- for ATAPCO #1 Hermes, the closest of the producing wells to the proposed dam site. The p/z
versus cumulative production plot for this well indicates that its remaining pro_ductive life is |

relatively short (fig. 16 and table 3). In addition, when the slope of the plot of log q versus g

cumulative production (the decline curve) is carried to its intercept with log Qjimit (fig.. 16 and

cable 2), the remammg life of the well can be estimated at apprommately 15 years, holdmg the

change/year 1n cumulauve productxon constant at the 1981 1983 value. This estimate assumes ;-
/ |

the curve will not dip sharply, as for ATAPCO #1 Holman. ‘ Rl
| Producnon for ATAPCO #1 Holman has declmed since 1975. Thxs well also appears to be -

approachmg the limit of economic production within a few years, barrmg a dramatlc increase m_

gas price. Both the p/z versus cumulative production plot and the decline curve show a short
 rémaining life (fig. 16). The high values of p/z shown in the figure may indicate a component of
water drive in addition to the gas expansion drive. The abandonment of the two ATAPCO wells, B

| which cannot be shut in w1thout water damage to the: reservou‘, will spell the end of current

productlon from the Glidden fleld in the contract area. Optimistic ATAPCO geologxsts have ‘{' .
| .drawn a potentially gas-bearing anticline to the northwest of Carthay #1 Hermes (fig. 14), but Lmﬂ
this structure remains »untested. Some potential still exists for the discov_ery of new 'Wilco’x' "E
reservoirs in the Glidden field area.

Present Status, Columbus West Field

The Columbus West field has produced gas from thre s
(figs. 8 and 15). No wells in this field are producmg w1th1n the contract area today. Oil was -

produced for four years from S1nc1a1r #1 Burt (table _1), but all other producnon has been gas 1km

! . {

and condensate. Recent developments include the-discovery in 1982 of the W\ilcox 11-B gas

- zone in Smith #1 Burt-Stein (fig. 8), but the well produced only 26 Mcf in early 1983 and is !M

: - L
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temporaril‘y abandoned. Smith #2 Burt-Stein was permitted 625 ft northwest of Smith #1 Burt-
Stein in AuguSt 1983. No production figures are available, and it is not known if this well was
ever drilled. Future production potential in the C,olumbus‘ West field lies to the south and west

of the contract area.

Austin Chalk Trend

The Austm Chalk oil and gas trend crosses the contract area in a northeast—southwest_ 4 "
direction, and the Austin Group underhes all of the project area (fig. 3). No wells produce from

the Austin Chalk inside the contract area, but there are several within a few hundred feet of |

. the contract area northwest of La- Grange. Southeast of the La Grange- area, the nearest

productibn of both oil and gas is in Lavaca County a few miles southwest of Colorado County.

Geologyv

Outcrop thickness of the Austin»Chalk is about 300 ft; it thickens into the subsurface in

- central Fayette County to about 800 ft and then thins to about 400 ft in northern Colorado T

County (Thornh111 1982).. The un1t is composed predommantly of fine-grained, light-gray
hmestone that was deposited on a wide, deep marine shelf (Holditch and Lancaster, 1982)' Qil
" and gas are contamed in fractures in. the hmestone and perhaps to a smaller degree within

mtergranular pore spaces (Grabowskl, 1981)

Productibn History

Information that follows concerning past and present Austin Chalk production is'frorn‘

Holditch and Lancaster (1982). Drilling first began in the Austin Chalk trend in ‘the 1930's; the
‘rising price of oil and improved technology spurred new development in the late 1970's. In.

recent ‘y.ears'drilung has declined sharply becanse of falling oil prices and rising operating costs.
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Present Status

Opttmum production of oil from the Austin Chalk is encountered between 35, 000 and
lé,OOO ft in depth, and. gas is produced below 10,000 ft. Most of the potential productxon from
the Austin C:halkb within the contract area is therefore ges (fig. 3). Successful production
dependsr to a large degree on the location of good fraeture porosity. One dry hole, A'rtuéy #1

Wegenhoif, has penetrated the Austin Chalk in_"the 'contract area (fig. 5, table 1); the Austin

“Chalk underlying most of the contract area has not been tested.

Stuart City - Edwards Formations

. The Stuart City reef trend, originally called the Deep Edwards play, crosses the contract

area on the southeast (fig. 3). The information given here concerning the Stuart City trend is

primarily from Bebout and Loucks (1974). The reef limestone near the contract area is
~ packstone and grainstone with minor boundstone. The reef sediments were deposited on an

ancient shelf margin in water up to 15 ft deep, and they are greater than 400 ft thick under the

contract area.

The Stuart City _trend‘ is tnarginally .,productive of gas throughout Texas. 'The. nearest
production to the contraet area in the Stua':'t City trend was from one well in the East Hamel
field, 3.3 mi to the south of well #19 in figure 13. This well, the Exxon #1 Wegenhoff (Edwards

gas unit #1) was drllled in 1978 but no gas was produced unnl 1980. Gas produced during 1980

" was 34, 712 Mcf; since. then the well has been shut m. Only one other well has penetrated the

Stuart City trend near the contract area. It was drilled a few hundred yards southeast of #1
Wegenhoff by Exxon, and it was dry. At current pru:es, gas production potentxal for the Stuart

City trend within the contract area is marginal at best.

Lease Values
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‘royalty arxd bonus payments could greatly increase this figure. Acreage at the southeast part of
the contract area in the Wilcox trend constitutes about 6,300 acres, and at $100/acre the lease
price comes to $630,000; this figure assumes an extra $50/acre for advance royalty or bonus

payments. N
Potential for Secondary or Tertiary_Recovery

Gas recovery efficiency for ATAPCO #1 Hermes and ATAPCO #1 Holman is calculated in
table 4, Such a hlgh initial recovery rate, apprommately S0 percent, precludes secondary and
“tertiary recovery from those wells at today's prices.

‘Standard procedure dictates. that secondary or tertiary recovery is not economic at
todays gas prices if the gas recovery rate is. greater than 60 percent of the orlgmal gas' in

place, which is the case for most wells. Secondary and ternary recovery from Wllcox

reservoirs, the Austin Chalk, and the vStuart Cn:y reef trend probably are not feasible unless gas |

prices increase significantly. -
Estimates for Slant and Raised Drilling

One cost estimate obtained for dril.ling a 9,000-ft well at regular pressure' is $800,000

(Thornhill, 1982). No estimate was available for the cost of completion.: Installation of a

compressor system for low-volume producers was esnmated a.t $300,000 or more. Slant hole
dnllmg can cost up to twice as much per hole as vertical dr11hng, and the steeper the slant

angle the higher the cost. All potential hydrocarbon reservoirs under. the proposed reservoir

/

vsirte are accessible by slant drilling techniques available today. No estimates-for the cost of-

‘ raised drilling were available. Platforms built‘ Would be 50 to 60 ft tall at the most.

24
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SAND AND GRAVEL

Sand and gravel resources. lie predominantly in Quaternary fluviatile terrace and alluvial

deposits (figs. 17 and 18); a small amount is present in the Pleistocene river deposits of the

. Willis Formation (fig. 1). The Quaternary units can be up to 50 £t thick. Six sand and gravel

'mining operations compﬁsing 644 * 10 acres exist within the contract area, and a se;renth'vi.s
adjacent to it (fig. 17, table 5). Leased lands in th¢ contract aréa. not currently mined represent
at least 322 acres. All in:formation on sand and gravel lease héldings was acquired from
courthouse records only; a lease for one cperatxon near Holman was not located in the records

and the owner is hsted as unknown. Most of the lease act1v1ty in the area occurred during the

late 1970's; the only new lease activity on record post-=1979 is by P&A 'Materla.ls. (table 5).

The lease and stockpilé pufchase value of remaini.ng- fluviatile and alluvial sand and grével
resources within the contract area is estimated at $63,000,000 (table 6). This estimate inémdgs
(1) land on fluviatile terraces, which has a high.perc"entage of sand and gravel, F(Z) alluvial iand,
which is clayier and subject to periodic flooding, nnd' (3) sand and gravel in stockpiles. 'Minédm

out acreage is not included in the estimate, although small resources may remain at abandoned

. 'locations. The only significant' mined-out acreage (area greater’tha\n’ 10 acres) is near the town

of Colu‘mbus; downriver ‘f.'rb‘r‘n the proposed dam site (f'ig.: 4). Additién‘al'resource.f, are present
in the Willis Formnfion, Which is compdsed predorr'\inan‘tl'f of gravel and occurs at fhe southeast
end of the contract area. ‘l'he region covered by the Willis Forma,tlon, approximately 1,500 f
acres, is somewhat d1ssected and the thlckness of the. Wﬂhs is variable. Assummg a value of
$1,645/ac (table 6), this addmonal resource has a lease value of $2,500,000, making the grand
tota.i» lease and purchase value of remaining sand and gravel resources equal to $66,000,000,

rounded to the nearest significant figure.
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LIGNITE

Geology |

The lignite-bearing strata underlying the contract area are the Eocene Yegua Formation

and Jackson Group and the Eocene-Paleocene Wilcox Group (figs. 1 and 2). Strike of these units

is nearly parallel to the Texas coast, and dip is from 0.25 to 4 degrees to the southeast.
Near-Surface Resources

Most of the lignite in the Jackson Group occurs in the Manmng Formanon, and it 'is
shallow enough to be reached by - surface mmmg in the regxon upriver from La Grangee-
Resources in this area have been studied in detail by Ward (1980); figure 19 is a summary of the

thicknesses of the three major lignite seams underlying the Colorado River. Seam B, underlying

“seam A, is the thickest of the three having a maximum of 15 ft. Other thin and less continuous
seams also .exist in the area (Ward, 1980), but these will not be economically mineable unless

lignite prices rise dramatically.

) Leeses and Lease Values

.Conﬁdentia.l inforrﬁation indicates tﬁat lignite lands have been leased adjacent to tﬁe
Colorado River. Courthouse records show no lease actlvrty since the m1d—= to late-1970's. Most
of the lease terms on record are for 10 or 25 years.‘ Leases to Phillips Petroleum Company are
for $35 and $25 per acre, and two o;f,thesetare for land in the John Castleman survey, which
adjoins the Colorado R.i,vez" on the soutﬁl from the entrance of Jordan Creek to the entrance qf
Buckners Creek. Exact locations of the leases are not readily available. Experience shov}s that |
;1gnite leeees can sell for as much as $0.50 per ton, which, at 1,750 tons per acre-foot, equals
$875/ac for a l-foot-thiék sea;n;‘" This assum'es lOO-percent recovery of the‘ seam; average

recovery in surface mining IS 85 peréent. Alternatively, the land could be leased for 5 percent

of the market price, whiéh is about $12 to $14 per ton, mine-mouth, in 1983 dollars. Five
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immediately northwest of La Grange. See figure 18 for contract area boundary.

/

30




=

- percent of that figure is $0.60 to $0.70 per ton. Actual lease values on record appear to be

much lower than this, but it is important to note that bonuses or advance royalty payments are

not included in the $35/ac price.
_Deep-Basin Resources

At today's prices, lignite in the %{egua Formation is too thin to be economical (less.zthan
3 ft, Kaiser and others, 1980) in the; doWndi_p regions that underlie the contract area. The top of
the Yegua Formation is about 1,000 ft deep at La Grange and depth increases toward the coast
accorclmg to dip. S '- T | - ”

Lignite in the Manmng Formation occurs downdip southeast of La Grange and could be

mined with deep—mining methods (Kaiser -and others, 1980),_ The seams shown in figure 19 m,ay

_extend downdip or, more probably, other thick seams may be present. Depth to the top of the

Manning Formation 5 mi southeast of La Grange, where the contract area widens abruptly, is

also about 1,000 ft. This ‘,is a probable maximum depth for which in situ gasiﬁcation can be

- economic. »It is important to note that water inﬂux'from surroun‘ding aquirfers, such as alluvium,

is a serious detrlment to in situ mining at the present state of technology., Lignite in the other
formanons in the Jackson Group within the contract area is not of economic thlckness at

today's prices.

The Wilcox Group has numerous lignite seams, some up to 5 ft or greater in thickness.

T’he top of Wilcox strata is about 3,500 ft deep at La Grange ‘and more than 6,000 ft deep near
‘. Columbus. These values 1nd1cate that WllCOX 11gmte is beyond the reach of economic mining by

any known method, and 1t,1's likely to remain that way in ‘the foreseeable future.

URANIUM

- The ma,)or uramum-bearlng strata that underhe the contract area are the Mlocene
Catahoula’ and Oakvﬂle Formatlons (flgs. 1 and 2). The Manmng and Whitsett Formations also

contain uran‘lum 3 but in small amOUnts., L l‘
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Manning and Whiisett Formations

Kaiser and Galloway (1983) indicate that concentratlons greater than or equal to 10 ppm

~

U: 303 are anomalous and oi potentlal exploz ation interest. They have calculated the modal

value of uranium in the Manning and Whitseit Formations for the ‘Cummlns_Creek lignite mine
'area, 5 mi northeast of the contract area, to be 2 to 5 ppm U30g. The Manning and Whitsett
Formations probably do ‘not contain economlc: deposits of uraniur'n in the contract area at
today's price of $22/Ib U30g. Deposits that mlght be commercial at S40/lb exist in these

formations south of Plum (Kaiser and Galloway, 1983).
Catahoula and Oakville Formations , ' .

~In the Catahoula Formation the nearest uranium anomalies in outcrop are more than 10 mi

: away, and potential for small- to medium-size (less than 106 lb»U303) ore-grade' deposits exists

.in the contract area (Galloway, 1977). Estimates of dep051t size made by Galloway (1977) were
based on stratlgraphlc, facies, structural, and hydrologlc 1nterpretat10ns. '

A similar study of the Oakv1lle Formatlon (Galloway and others, 1982) 1nd1cates the

potentlal for existence in the contract area of small ore-grade dep051ts, less than 105 1b U 308 V

in size. Typlcal deposits of less than or equal to lO6 Ib U30g cover 10 to 20 acres (Kaiser and

Galloway, l983).

Confidential information indicates that even during the peak uranium-leasing years of the -

l970's, no leases were held closer than 1 mi from the contract area. Lease price per acre of
uranium ore is estimated at less than the lease price per acre of llgnlte-bearmg strata,

discounting bonuses and advance royalties.

SUMMARY

The mineral resource evaluation of the proposed Columbus Bend reservoir site includes oil

and gas, sand and gravel, lignite, and uranium resources: Only three gas wells produce within

|
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the cdnira&:t area; all are marginal producers and neér the econpmic'l_imit' of production. Some
potential for new discovery exists in the Wilcox Group and in the untapped Austin Chalk.
Hydrocarbon potential in Stuart City strata is smali. |

The lease and stockpilé purchase value‘ of rem-a.ining Quaternary sand. and gravel |

resources, located in fluviatile terraces, allhvmrri, and the Willis Formation, is estimated at

$66,000,000. Thick (greater than 5 ft) near-surface lignite resources underlie the contract area

north of La Grange; deep-basin resources extend south of La Grange but have low value because

they underlie alluvium within the contract area. Estimates of uranium resources théfﬁiay be

present are small. No uranium leases are known to be held within the contract area.
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APPENDIX A

Names of wells used in figure 19

Well
No.

- 10

Bi

12

13

14
15
16

17

18

19

. Well Name
Sinclair #_i Foster
Millican #1 Fowler
‘Hamill #1 Richter
Mosbacher #1 Helcamp
Carthay #1 Hermes |
Smith #1 Keal;ﬁéy
Smith #1 Burt | 7
Smith #1 Burt-Stein
Smith #1 Sfein
-Intercoastal #1 Hodde
VInterrcioastabl _# 1 Hodde-Tucker
ATAPCO #2 Holman
ATAPCO #1 _H.erm‘es
Export Petr. #1 Snokhous
"~ ATAPCO #1-A Holman
Aikman #1 Holman
ATAPCO #1 Holman
Exxon.#1 Richter

Exxon #2 Richter
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Table 2. | Qliml : calculations for Smith #1 Reimers.

Productlon for Smlth #l Reimers from 1- 83 to 11-83 was 15. 2 MMcf.
15. 2 MMcf ll mo = 1.38 MMcf/mo, on average
1.38 MMcf/ mo is less than th it calculated above.

Accordmg to this estimate, Smlth #1 Reimers is near the end of its economlc productlon.

UYmit = TZOOBWET™ - T@%%W) = 139 MMct/mo
where _ B
Qimit = Vvalueof MMci/mo below which it is not economically feasible to operate a well
q = average MMcf prqdl.xced per month, calculated by taking the difference betweeh
two values of cumulative production and dividing that number by the nur_nber of
months elapsed between the two values
'C = operating cost of the well per year, estlmated at not ‘less than $l7 l50/yr ’
(Funk, 1981) :
P- = current gas price per Mcf, estimated at $2.50/Mcf
W = working intere_at, about 0.75 |
T = State‘ tax rate, about 0.45
1/ ‘l2,000 = conversion factor for changirn‘gv Mcf/year te MMcf/month
}gg anmlt logarithm to base 10 of q or Qli . (see fig. 16)

——




Table 3. Interpretat;on of p/z versus cumulative production plots
(figure 16).

p =- boitom hole pressure

z = afactor calculated using bottom hole pressure and specific gas gravity

)  The p/z versus cumula‘tive gas production plot »is baSed on the matérial balance in gas

5 ! .
reservoirs. - For a reservozr with no water encroachment and no water producuon, the ,

) *‘ﬁomgmal gas in place (OGIP) may be estlmated by extrapolatmg a straight line through -

'the data points to the zero p/z value. The closer the cumula.twe producnon value is to

OGIP, the shorter the remaxmng life of the we.ll. Sources of error, espec1ally apphcable |
!_ \ to the ATAPCO #1 Hermes plots, mclude poss1ble 1ncorrec1: measurement of p at the
e - well site and the small number of p/z values avaxlable. Values of p/z used ere frofn -
U v i - Dwight's (1980a) Smce no p/z values were available in Dwxght's (1980a) for 1983, p/z -
B - was held constant from the last ava.l.lable data and the p/z plot was drawn usmg that

value.

i

a



w

/,

Table 4. Recovery efficiencies for AT)-\PCO #1 Hermes and ATAPCO #1 Holman.

Total gas produced

Recovery efficiency = (loo)l'Origfnal S5 In place

Well o TGP/OGIP " R.E.(%)
ATAPCO #1 Hermes 471/506 - 93.1

ATAPCO #1 Holman 3605/4100. - 37.9

Values of TGP and OGIP are from figure l6.
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Table 6. Calculations for lease and stockpile purchase value of remammg
fluviatile and alluvial sand and gravel resources
within the contract area.

‘A. - Lease value of sand and gravel in the ground
l. _ For areas where lease value is known
a.  P&A Materials ‘7
value of lease = not less than $6O 000
area leased = 19 ac.

Some acreage may be mined already so these values were not used 1n
calculations.
- bs Sprint
royalty = not less than $30,000
area leased = 30 ac. -~ S

- Tract may be mined already and actual value is probably greater, so these =

- values were not used in calculanons. """"

c. Stratasource o ' | L ‘ : o1
value of lease = not less than $736,425 ' ‘ e

area leased approximately 180 ac. (see tabl Qs Gl
remaining resource = 90 ac. t ek
$736,425 = 180 ac. = $4,091/ac. oy
$4,091/ac. x 90 ac. = $368,190 b

2. For all other areas (d15regardmg advance royalties or lease rental now pa1d-' see- T,:L

table 5 for that 1nformat1on) e R

a. Estimation of value per acre of sand and gravel in the ground Sale values for _

only the total acreage of leases held by Stratasource and P&A were available.

Acreage held by P&A is known for.. the price listed; acreage held by 1
Stratasource is estimated. Royalty values per acre were available for the.f"

three other companies listed below. - "

Royalty ,

or value Cost per acre
Company O Acres )
Stratasource 736,425 180 j 4,091
P&A 60,000 19 3,158
Sprint 1,000 , 1 1,000
Parker Bros. : 2,500 1 ‘ 2,500
Starr . .: 5,000 1 , 5,000 (inactive)
o 4,000 1

4,000 (active)

u ' BT
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The ave‘rage' of these values is $3,291/ac. The]lease holdings are mostly on

good-quality, fluviatile terrace land (fig. 17).
In the contract area, fluviatile terrace land = 6,642 * 10 ac.
6,642 x $3,291/ac. = $2128582822

Lesser quality alluvial land = 20'/,\662 + 100 ac. Value of this land is 'estirdated

at $1,645/ac. ($3,291 22 = $1,645).
20,662 ac. x $1,645/ac. = $33,988,990

Subtotal, lease value for sand and gravel in the ground = $56 z216 ,002

B. Purchase va,liu.e of sand and gravel in stockpiies :
1.~ Estimate of price per ton value '

The following two price lists were obtained:

from P&A Materials . __from Stratasource

. size (incho;s) ~ price per ton size (inches) price per ton ‘
L5 465 L5 b0
1 515 : 1 5.00 -

- 5/8 5.15 58 ~ 5.00
308 430 38 3.00
GS | ’3.45 . - Cosrmé:rgdete 1.00
Sand 2.5 -~ Rd. ‘ '
T Gravel = - 2.50
F.Sand 4.05 ‘ ’ |
without sand
1.5 © 5,55
1 5.55

~ . 5/8. 555

Prices ‘charged at Stratasource in December 1983 were 25 percent less than those

listed above. In the following calculations, a value of $4.60/ton was used.

2.  Rough estimates of the surface covered by stockpiles:

Ideal 5 ac. cone-shaped -
7-Day 3 ac. cone-shaped
Sprint 3.5 ac. cone-shaped
. 6 ac. oblong
| Stratasource 12 ac. . . oblong

45




Stratasource stockpile was planimetered. Other stockpile areas were estimated, as

it is difficult to get an accurate plammeter value for such small areas.
3.  Volume computations :

Assume: all stockpiles are 10 yd. high (except Stratasource) -

Given: volume of a cone =1/3 bh
a. cone-shaped piles
5+3+35=11.5ac. »
1.5 ac. x 4,840 sq. yd./ac. = 55,660 sq. yd.
-'1/3 x 55,660 sq. yd. x 10 yd. = 185,533 cu. yd. '
b.  oblong piles
Sprint: 6 ac. x 4,840 sq. yd /ac. = 29,040 sq. yd.

Given: The volume of a truncated cone with base d1ameter D, top
diameter d, and height h = (1/12) h (D2 + d2 + Dd). / 7 l‘“‘l
~_ diameter of a circle (D) of area 29,040 sq. yd. = 192.29 yd. —
‘angle of repose of pile = 35 degrees; d= 163.73 yd. ‘ a——
volume of pile = 249,407 cu. yd. - e
Stratasource: 12 ac. x 4,840 sq. yd./ac. = 58,080 sq.yd. —
D = 271.94 yd., d = 224.36 yd
h = 16.66 yd.
o ~ volume of pile = 808, 206 cu. yd. x o : : !
4. Value calculations | - - |
f a.  Three estimates of the number of pounds of sand and gravel per cu. yd
were available in the lease records:

Sprint 2,000 lbs/cu. yd. :
Parker Bros. 2,300 . | o
STE&M 3,000 : - | o

average = 2,600 lbs/cu. yd. (1.3 tons/cu. yd.). e
b. Total yardage in stockpiles (except Sprint) } o N '
185 533 cu. yd + 808, 206 cu. yd. = 993,739 cu. yd. '
Tonnage of stockp1les
= Sprint: 249,407 tons!
. All others: 993 739 cu. yd. x 1 3 tons/cu. yd. = 1,291,861 tons -

INot all of stockpile may be sellable. It does not appear to havé been sieved.

/TS
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d. Total purchase value- E ,
Total tons: 249,407 tons +1,291,361 tons = 1,541,268 tons
1,541,268 tons x $4.60/ton = $7,089,833‘

Subtotal, purchaseﬁvalufe for sand and gravel in stockpiles = $7,089 2\833

C. Total lease and stockpile purchase value for all remaining ﬂuw)i_atile and alluvial sand and
' ‘gravel resources _=.$6'_3,3059835;, ‘rounded to nearest significan't figure = $6320002000
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