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CONVERSION FACTORS, NON-SI TO METRIC (SI)

UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to

metric (SI) units as follows:

Multiply B To Obtain

Fahrenheit degrees 5/9 Celsius degrees or Kelvins*

feet 0.3048 metres

inches 25.4 millimetres

angstroms 0.1 nanometres

* To obtain Celsius (C) temperature readings from Fahrenheit (F) read-

ings, use the following formula: C = (5/9)(F - 32). To obtain

Kelvin (K) readings, use: K = (5/9)(F - 32) + 273.15.
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COMPOSITION OF ROCK CORE

FROM HOLE AEC-8, NEW MEXICO

PART I: INTRODUCTION

1. Several exploratory holes have been drilled in and around the

Los Medanos site in qoutheastern New Mexico in connection with nuclear

waste isolation. Hole AEC-8, located in Township 22 South, Range 31

East, Section 11, is one of these exploratory holes. AEC-8 was drilled

to a depth of 3019 ft in 1974 and deepened to 4910 ft in 1976. Several

hydrologic tests were made in it between 1976 and 1977. Rock cores

from AEC-8 were received at the U. S. Army Engineer Waterways Experiment

Station (WES), Structures Laboratory (SL), on 29 January 1980. These

cores will be used for tests of compatibility with grouts.
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PART II: SAMPLES

2. A petrographic examination of 4-in.-diameter core from hole

AEC-8 was requested in February 1981. It was from several depths and

was packed in eight core boxes, each about 3 ft long. One other piece

of core was also examined. Depth data are given below:

Depth, ft

57.6 to 60.4
60.4 to 63.0

560.4 to 563.2
614.0 to 617.1
684.0 to 686.8
733.6 to 734.0*
972.4 to 975.2
1001.7 to 1004.4
1004.4 to 1007.2

This was a sample supplied by C. Gulick of Sandia National Labora-
tories in 1980 from the Magenta Dolomite Formation, also hole AEC-8.

5
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PART Il1: EtXPERIMENTAL

3. Since no drilling log was received, each piece of core was

logged. A stereomicroscope was used as needed to assist in this opera-

tion. Diagnostic features were noted, and the cores were then separated

into rock types.

4. Three samples of the nonhomogeneous core from 733.6 to 734.0 ft

and single samples of the other rock types, except the halite, were

ground to pass a 45-im (No. 325) sieve and examined by X-ray diffraction.

5. A 25-g sample from each of the four samples that exhibited a

1 .. clay peak was taken, ground but not sieved, and added to 500 ml of

distilled water, and agitated for 5 min in a blender. The slurry was

then poured into a 1000-ml beaker and filled with distilled water. The

settling behavior was observed and determined as normal or abnormal. If

it was abnormal, a dispersing agent was added and the sample was again

agitated. When the settling was normal, the sample was left for 4 hr.

The top 1-1/2 in. to 1-3/4 in. of the slurry was then siphoned off into

an 800-ml beaker. This depth contained clay smaller than 2 im e.s.d.*

from the sample. The 800-ml beaker was filled with distilled water and

stirred. Glass slides were suspended 2 to 3 in. below the surface of

the water and left overnight. The water was then siphoned off to below

the level of the slides. The sedimented slides were removed and allowed

to dry. The air-dried slides were examined by X-ray diffraction. In

addition, one sedimented slide of each sample was examined after glycerol

treatment and another slide after heat treatment at 3500 C for I to 3 hr.

6. The fine-grained reddish rock from the 560.4- to 563.2-ft in-

terval contained scattered small patches of transparent material; some

of this transparent material was hand-picked, ground, and examined by

X-ray diffraction.

7. The rock from below 1000 ft was soluble. A sample of it was

dissolved in distilled water; this water was placed on a glass slide to

dry. The insoluble residue from the sample was ground to pass a 45-rm

(No. 325) sieve. Both samples were examined by .-ray diffraction.

* Equivalent spherical diameter.
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8. All X-rayI. dit tract ioi patterns were. madek, wi th an X-ray di f-

I ractLomne trL us ing n i ,ce- fitter- Ied coppe r rad iat ionl.

9. Thin Set' t ionIS Of VachI r'ock type except the solIubl e rock were

1113dek and examl ile d uS lug a I) Ct r-OgripI I) I m t:ilic roscopec



PART IV: RESUITS

10. 1hC logs 01- tL pJt l itIit ,liXr IX~nilttat on tilt, c lr I'

i1 Ji 1 ItrCs 2 through 7. Fig ure 1 is a p1t graph of tIlt s CIt iIIn f FOE!

7 13.6 to 714.0 ft.

11. ll, coret from 57.6 ft to 63.0 ft (two core bloxCs) w a itI.-

r oinl modcratc redd i sh brown (10 R 4/0) 3 saIndstonc'. T Ie m: r ,oIt-

St it t wat W I; quartz. Minor onst i tentS i CLudOd S tIt (Ni(:) ldsip.r,s

CA Icit'. kaol inite, sI:tectit , chlorite, clav-miCa, '1 nld lmiAt ito,

wh b produced the red color im . Core from 57.6 to 60.0 ft Cxl 1) i tcd

I itt le fractUrinI.,g whi i there w,'as much frarcturing from 60.0 t to, 63.0 -t.

Illtc roc-k was, very friab lc (Figure 2).

12. The core from 560. 4 fLt to 563.2 ft was i fine- ra ined modcr-
3 3

11t reddish orange (0 R /6) to pale reddish brown (10 K 3/4) sot t

tV I' IC iI %7, S largo v d lmilty, czlavstono. The silt w1s d t and tluartz; the claxv

was kaol initc, smectite, chlior ite, and c lay-mica. S ince the sMOcti t

showed X- ray Lif f ra ct ion p eziks a t 14 and 1 -A in its as-received condi-

tion, it was a mixture of tvpes with diVal olt alnd noTIOva lent ca t ions.

The other f ine materia I was Iarg;elv hemat i te. The Lransparent paitches

were ma in1v gypsum with minor amouints of c 1 av . Small sphe r i calI ra v

a roas of t lit, same rock were present wit 11i n t It is rcdd i sI rock but (id not

show iron coloring (Figure 3) . The rock from 614.0 to 017. 1 ft was not

examined bv X-ray diffraction or as a tihin seCt ion but appCarod to h

the same reddish rock. There was more fracturim of the rock from the

560.4- to 563.2-ft interval than from 614+.0 to 617.1 ft.

13. Rock from 684.0 ft to 686.8 ft was finc-grained 1 ihIt o I vc

gray (5 Y 5/ 1) anhydrite with sonic, dolomi to and quartz. TIis rock was

massive with very Little fracturiiug . Red colorintg was prest it itt sonmic

but not a I of this footage (Figure 4)

14. The piece of core from 733.6 ft to 734.0 ft Varied in compo-

sitioti over its length (FiLguro 1). Thc rock gnCral] Iv was al f i ttc-gra i tme'-

very plC orange (10 YR 8/2) 3  to grayish oragc pink (5 YR 712) 3

' Sw,!1inM c lav; the mon1tori I loni te-saIon itoC gr1otp.
** Clav-sized mica or ill ite or both; all with 10--A peak.
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s i- it o t I -i d Ito I t. 1ii tr oll1 t I~s 0 do I tnn I to e aitd ~)5ifljl )~ tl i

tIt ,I )' k b tL ' tt Z1 ) ) to hI ) It ' tL'I It (I )Mn i t to( 1(0 t 10 1 A'rC j Sto gvs t 117

jul1, 10 t I 1 pit'I'l t (IlUIlI t 2'. ,5 IS 'St iIlltt LC .i t11in 1 o t~ L i)I itld 1) X-rayN

ior cols t i tlt 5 iIlk, I tidcd sal It , s 5I\i it, I ni ixokd-lI :rd I II% ( cli Irjt

sot it) kiol I mti toL-, 1LTIoAt i toL, a nd cIay-mi iCa . R IA Ck saus ' alll I) ! 1: t I

bodllc wro i Si 1)o L' hLtyWon 7 33 .9 ftL and 734 .0 1 t F i 11rt I ,I> i r )

t. Co n. trIOml 9 72.4 ft t i 97 5 .2f t Wa Sh ZI 11 0

sofIt I eao % Si t I., t conIIsist inIIg ma inlyI of qJua rtz . Other tnst it

nc 1uCi I ol -k dp 1) 11 , do I om i toC, AnId p)0SS i hi v m1 Ign.i Lto salI t d It~ i I

kioIl iito, A rogi IIA rIV ll mi Xod- I I'oerc ClaCIy ( c I Ir it C-Illt i'tO) L hIr I t

an1d cI I\ I-Pl ca . Si1n1 I Il. scams na I andlc pa r a 1 10 to hd I i 11W I Csr I- t>' t :1

SalI t C ryVStL, I S r WeFC V i S i 1i 1o a 1on 11 ic i 1 'L I itIt; )1 p InoS 1: Fig iIre 6)

10. NOcL'k f rom 1 001 .7 f-t t o 1007 .2 f t (tLWO hO XoCS) WI S I I ili I I v -

uih I moctra t o, r-ocd i sit o rango ( 10 R 6 , o) m la' SiVLS IV sIl t W ith IIll noI(r ,n'.uo111t S

ofI Ilinvd r itoe and c I ay-mi ca I I-ron st a in1in 14Was V iSI il in 1 .0 t il tOIO t ho

CO ro . So0RInotI- rc tn[Ir in o f Iho saI t wIs c v i dont (Filkuro 7)

17 . No di rocit com1parison1 hotwi2tn these 'inraiogical iIn-t if t ilca-

ionls and tluost. i a Ro foeronkc I was possile S slC ooA I of thoso ia LA itY

doptit ( Vo 1 2, A p pond i x 7 , pp 1 1 1 tlItIr onug I 16) were bolow thoso ini thio p1res

on11t roport . Tile Va r i abi I i t V01 ofI ator' ia I f roml tb is it S lo 1Ci is )C sgstoCi hV

tho1 fact that tile pioce of 'Magocnta iDolonii to oxaminod horo (733.6 to

7 34 .0 f t) contLa inod a l ot o f gypsumi w it h t he do Iom ito whi Ilo i t i s dlo-

so-r i bid onl pago, 4 o f Appond i x 7 i n Vol1 2 o f Roforence 1 as "largely

forroau do lomi to, probably L'ontalininlg minor ankor ito whic jvtivos ri so

to thIt redd ish 0o I_ r llu woathieroil Out crops. 'lThis rock aliso contains

dot rita I quta rtvz, and gypsum formus as c rystal1s , filling thle vugs inl tile

dolIom ito, Whiicit Cain ho up to sevoeral cmn across."' Hiis was a common t inl

t ho rot oron o1- aitci ito dp tlits woero spoc if ieod. Howevoer, thIt sampl 1 examl-

moed at Saind 'a Nat iOuTa] Lahora torioes as deoscr ibed appearod to containl

moro cdoloitt titan this sample from a iiepth of 733.6 to 734.0 ft.

*Largost air-diry hasal spacing was about 29.4 A.
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PART V: SUMIARY

18. Samples of core from SeVenl depth into.rval s in lit AEC-5

were examined; the depths ranged from 57.h to 1007.2 it And totalcd

about 28 ft . All of the rock was sod imentary and ink ludcd saiidstonu,

c laystono, sil tstone, anhydrito, gy'psifertOs dulomi tC ('I.I, [nt,i l l0mi t

Format ion), and salt (hal ite). Minerals commonlv present included quartz,

dolomite, anhydrite, gypsum, salt, and dlays,

19. The rock types as identified by depth are listed below:

Depth, ft Rock Type

57.6 to 63.0 Sandstone

560.4 to 563.2, Silty claystone
614.0 to 617.1 Silty claystone

684.0 to 686.8 Anhydrite with some dolomite

733.6 to 734.0 Gypsiferous dolomite

972.4 to 975.2 Siltstone

1001.7 to 1007.2 Halite

10
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reddish brown (10 R 4/6) 3 sandstone

58

59

60

61
61 -Seam

Sample taken for

petrographic examination

62

Highly fractured from

61.2 ft-63.0 ft

63

Figure 2. Rock core from 57.6 to 60.4 and 60.4 to 63.0 ft
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560 Rock is soft silty claystone that

is moderate reddish orange (10 R 6/6) 3

(560.4 to 563.2 ft) and pale reddish

brown (10 R 5/4)3 (614.0 to 617.1 ft).

561

Some plastic deformation along bedding.

562 Larger grain size, distinct bedding.

More fracturing in upper portion.

563

skip

614

615

616

617

Figure 3. Rock core from 560.4 to 563.2 ft and 614.0 to 617.1 ft
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684

Homogeneous, massive, fine-grained anhydrite.

I0

Some cracking 60 from normal.

685 Light olive gray (5 Y 5/1)
3

----- Sample taken for petrographic examination.
686

687

Figure 4. Rock core from 684.0 to 686.8 ft

15
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733 Fine-grained, gypsiferous dolomite rock.

Pale orange (10 YR 8/2) 3 to grayish orange pink (5 YR 712)
3

Filled fractures approximately normal and parallel
bedding.

734- ..........- Shale seams parallel to bedding.

Figure 5. Rock core from 733.6 to 734.0 ft

16
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972'

Soft, homogeneous, clayey siltstone

Olive gray (5 Y 4/I1)
3

973

Shale seams normal and parallel to bedding.

974.

Sample taken for petrographic examination.

975
Shale seams.

976

Figure 6. Rock core from 972.4 to 975.2 ft

17
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1001

1002 Sample used for testing.

1003 Homogeneous, soluble halite.
Some minor fracturing and variation
in amount of red coloring.

1004 Moderate reddish orange (10 R 6/6)
3

1005

1006

1007
Sample taken for petrographic examination.

1008

Figure 7. Rock core from 1001.7 to 1007.2 ft

18
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