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Df'L'P..OIHJCTIOli 

Location 

The site investigated for the proposed l'~ew Johnsonville Steam 

Plant lies on the eastern shore of Kentucky Lake in Humphreys County~ 

Tennessee. The site is 3000 feet north (downstream) of the Hickman-

Lockhari: Bridge on u. 8. Eighway 70 and the N. c. & St. L. railway bridge 

across Kentucky Eeservoir (plate 1). An area extending 2000 feet east 

from the edge of the lake and 2000 feet along the lake was explored by 

33 drill holes. 'l'he holes,, spaced on 250-foot and 500-foot centers, 

varied ir:1 depth from 26.5 .feet to 177 feet and totaled 2352 lir.cear .feet 

of drilling (exhibit 1). An additional area of' approximately 500 acres 

extendil!g from U. s. Highway 70 north to Alpha La.ncline was e:x:runined by 

surface reconnaissance • 

.Physiography 

The area under consideration comprises a partially dissected 

river terrace. If restored to its former level, this terrace would be at 

,an elevation of approximately LiOO to 410 feet above sea level; hov.;rever, 

as the Tennessee River cut dmvn to its present level, a consequer:t drain-

v.[.:,e pattern developed on tho terrace surface resulting in a series of small 

v1:<.lleys and gullies tra.nsversing the whole area. ~Jee.r the river these 

small valleys have cut dovm 50 to 60 feet, while near their heads they are 

• e;ullies 10 to 15 feet deep. This dissection has :cesulteil :i.n a gently 
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rolli:ni>: terrain with the tops of the low hills at elevations around l.ilO 
~ -

feet; and valley floors ra..'1.c;i:c.g from elevatio11 350 to 390. 

s~~~h;z, 

At the New Jo}1nsonville site., five and possibly six geolo[;ic 

formations are present at or near the surface (exhibit 2) • Recent 

deposits of river alluvitun, olaer river terrace deposii:s, the Ridgetop 

formation, the Chattanooga shale, and the Camden chert arfl definitely 

knovm to be present and there is the possibility that residuum from the 

Fort Payne formation underlies the terrace deposits farther to the east, 

outside the area explored by the drilling. A brief stratigraphic descrip-

ti.on of these formations, from the youngest to the oldest, follows. 

All_:t~--Exploratory drilling for the I~. c. & St. L. railway 

bridge at New Johnsonville disclosed a11uvial deposits ranging froi:,1 13 to 

67 feet in depth over the flood plain of the Tennessee River. Al though 

this material at present is covered by the 1.va.ters of Kentucky Lake, it 

would be encountered in excavation for water intakes and in any co1\templated 

channel deepening operations. 

Near the surface the alluvium consists of' silt and loam, grading 

in depth to sand and river gre.vel. It ir.'S.s deposited by the river and the 

gravel portion is made up predominantly of' chert pebbles derived fror.1 the 

St. Louis and ~varsaw .limestones and the F'ort Payne and Grunden cherts out-

croppine; farther upstream. A minor part is composed of quartzites and 

crystallines which have been transported from the mountainous areas along 

the eastern edge of the Tennessee River drainage basin. 

Prior to the impounding of' i.vater behind Kentuck:Jr .Dam, the Tennessee 



JUver in this area had ceased outtil1g dmvnvmrd 1nd had started filling 

its channel with alluvium. Drilling in 191.il disclosed an average depth 

of 35 feet of' alluvial material in the channel. On the flood plains 

in:r..ediately adjacent to the river thorH was an avere..ge depth of 60 feet 

of alluvium. 
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Terrace Deposi ts--The recent drillinc; indicated a veneer of 

Tertia.ry terrace deposits from 3.0 to 31.9 feet in depth covering the 

entire area examined. This material consists of essentially the same 

cor.monents as the alluvium but it was deposited when the 'fennessee River 

was flmving at a..>J. earlier base level. Since that time there has been a 

gentle uplift of the area and consequent renewed erosion resulting; in the 

present base level., approximately 75 feet lower. 

The terrace deposits consist of' a clay., loam, and se.nd matrix 

containing up to 90 percent gravel. The gravel portion is similar to the 

gro.vel in the alluvium in that it is made up predominantly of chert pebbles 

with a m:i.nor admixture of quartzi tes and crystallines. Drilling through 

this material has indiced;ed numerous hard la;vars from 0.1 foot to o.2 foot 

in thickness a.t irregular intervals. These layers represent zones of 

g;re.vel cemented by a ferruginous cement. Such zones are exposed in the 

wave-cut benches at Alpha Landing and in the gravel bank on the west side 

of the road to Old Johnsonville, o.6 mile north of Alpha Landing (plate 2). 

Fort Payne Che!!_--The Fort Payne cherty limestone of Hississippian 

age was not definitely identified at this site; however, it is believed that 

residuum from this formation unc.erlies ·the terrace deposits near the eastern 

edge of the area. 

The thickness of the I11ort Payne varies frcm 100 to 200 f'eet and 
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it is composed of an exceedingly heterogeneous assemblage of siliceous 

and calcareous shale and sandy, ch.erty, earthy limestone. The upper 

part of the formation is very thick-bedded and consists of alternating 

bands of dense, dark-colored chert from one lnch to a foot or more in 

thiclmess. The ruaount ot chert decreases noticeably and the proportion 

of ee.rthy limestone and calcareous shale increases from the top of the 

formation to the bottom. 

This forrnation is deeply weathered throughout the upland areas 

and the weatherin,,o; has generally produced a reddish or yellowish-buff 

soil that contains much dense chert in sub-angular fragments. In many 

places the tabular chert has not disintegrated, althouf:h the calcareous 

matter of the intervening limestone layers has been completely leached, 

so that the layers of chert are separated only by seams of yellowish clay 

e. fevr inches thick. 

Ride:etop 3"ormation--'.Che Fort Payne chert is underlain by approx

imately 100 feet of interbedded sbale and thin cherty limestone known as 

the Ridgetop formation of Mississippian ago. ';leathered residtnm1 .from 

this formation vias encountered in 11 drill holes where it e;enerally con

sisted of thin beds of chert and weathered lh:wstone separated by see.ms 

of bt:.ff to yellow clay. In hole :.rJ-14 and hole NJ-21 thirteen and twelve 

feet, respectively, of dark gray argilla.ceous limestone was enoounte.red 

at the base of the formation overlying the Chattanooga shale. 

When fresh, the Ridgetop formation in this area has the appear

ance of a thin-bedded, cherty,, arc;illaceous limestone; however, on exposure, 

it will disintesrate rapidly into u. cherty shale and clay. When tmwe:?.thered, 

the Ridgetop contains an appreciable a..."D.ount of bituminous material which, 

until oxidized, acts as a preservative and retards decomposition of the rock. 
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;rowever, v;her: this bi tu:miuou s materie.1 is finally oxidized the rock 

70, just east of Denver. .ihen the highway was built in 19~~7 the rock in 

the cuts v,ras fresh. It novr sLov;:::: conspicuous evidence of weatherii1;; and 

di sir..ter;ro.tion. 

ChattaE_oor.;a ShD.le--Underlying the Ridgetop forme.tion is from 

2:; to 30 feet of black fissile carbonaceous shale containing thin seams 

of bituminous matter and disseminated srnall cr:rstals of pyrite. This 

Chattanooga shale croi::Js out intermittently for a distance of 1500 feet 

fr the small bluff along the south bank of the embayment at the New 

Jotmsonville site. In 25 of' tho 33 holes drilled the shale also ·was en-

countered in thicknesses ranging from 6.5 to 74.9 feet. The variation 

fr, thicla.1.esso;s obtained in the drill holes is attributa.i1e co folding 

this shale breaks down in~o thin plat<rn and oxidation of the disse:mina.ted 

pyrite gives it a rusty brovrn color. 

~~!3.? Chert--Below the Chattanooga shale lies 100+ feet or 

hard., dense, brittle, white novaculite k:nmNn as the Grunden cht..:}rt of Devor~ian 

age. The ch.'lro.cter of t}1is formation is best shown in tho nuuerous quarry 

faces on the Vff:stern shore of the reservo.Lr near the to1vn of Grunden where 

it is dis-yosed in thin hard la~,rers, usually from one to three inches ·thick,, 

rarel~r as much as eight to ton i::icht:\s. These layers are commonly separated 

by softer gritty cla:r al0''1g the bedding )lanes. Locally there are irret~ular 

and more or less vertical pockets of pure white powdered silica, appare.._1.tly 

t:'.1e result of leachi:1.?; alone gro:rnd water oharmels. The chert breaks with 

an irreg;ular fracture int0 ang;ub.r, sharp-edged fragments. It is aJ;v1a~1s 



oxtre1;1el~r frac·Gu:red so tha. t under th.e :i.n.fluen.ce o:t~ \Yea.thering ev~~n a 

i're s;1 quarry face bren.k:s do1rvn. rap:i.dly into a. talus s1 ope, wh:ll«3 nntural 

outcrop::; ap:r::iear only as loose rubble or roug;h, a::J,;ular pi:rnes of cherl:., 

i'inel~r broken conditi::n: of the rock that the quarries w:here it is e:x:

tw1si vely worked for road met'.:l.1 are commonly ealied "(~ravel pits. !I 
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vm.r_~Jinq; and com:oresnive stress to v,hich western Tennessee has been sub

jeeted in the geologic past ·while mountains were be~n~; formed to the east 

or· the southwest. 'l'he soi'ter limestones nr:.d shales of the valley have 

yielded to these compressi'lre forces by rn.ashinz;; but this deforn1atio11, beine; 

distri outed throur:;hout the formation, is so slicht at any one point ths.t it 

leaYes almost .ao visible eyidence of its effect. The extr;o1me hardness and 

brittleness of the chert, however, caused it to yield only by crurap1ing and 

breaking. It is very noticeable that the bedding of the Grunden chert is 

seldom quite horizontal Co::: lOi'(; than a few cons0cuti vc yurds even where 

the adjacent shales al1d linestones show no disturbance. It is co;:nnonly 

th:ro-:.vn into low, O!?en f'ol1s only a few yaras wide, but vtlth dips ranr:;ing 

from 45 to 90 degrees. 

Decatur, 3rovr.nsport, a:o.d Dixon i~imesi:;ones--Though not encountered 

in the present holes, as much as 160 feet of limestone was penetrated below 

the Gaa1dcm chert in the wells drilled b:l the Construction and l1ai::1tenance 

Division for the N. c. & St. L. Railroad at the ?fow Jolm.sonville station 

in 191i3• In Well no. 2 there was 70 feet of red and green Decatur lime

stone., i'ollowed by 60 feet of' li1~ht bL:dsh-gray li;:!estone and shale of the 

Brovmsport formati::m, and the botton 30 feet of· the hole was in the reddish

brovm and white limestone of the Dixon i'orma·l::;ion. 
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Structure 

E:.?lds--All rocks of this region are sedimentary strata vrhich were 

deposited in fla.t a.:1d ess<:1ntially horizor:d;al le.~rors. In r;e:neral they 

maintain this attitude, but in detail the structure is :mnch more complex. 

The axis of the Nashville structural dome forks to the southeast of: this 

area and one branch of the axis striking to the northwest passes through 

this -;ricinity, accou11ting for the apparent divergence from the expected 

normal structural tre'·tds. 

The regional dips are invo.riably sli,3ht and the folds broad and 

lovv h1 the older li.111estone and shale formations,, but the hard brittle 

Camden chert and the relatively thin Chattanooga shale are extremely i'rac-

tured and .frequently crtmpled by small sharp folds with dips at all ane;les 

up to vertical. It is che.racteristic of the chert that the bedding planes 

arc seldom horizontal for more than a short distance, even though the under-

lyir1g limestones and shales bear no appearance of' disturbance. As the 

older limestones and shales could not have escaped the same stressGs to 

which the chert has been subjected, the contrast in their structure must 

be attributed to their different physical characteristics. The heavy 

limestones vrere strong and tough enoue;h to carry the stresses in broad 

open folds, while the shale was soft and weak enough to yield by mashing 

and to accommodate itseli' between the harder fo1·mations. The thin-bedded 

chert,, on the contrary,, beint; too hard to yield by :mashing and too bri t·Gle 

to carry the strain into broad folds, h'3..s been thoroughly fractured and 

cru::-ffpled. Because the Chattanooga shale, which directly overlies the 

Carnden chert, was not competent enough to carry the stresses without 

sup,>ort from the underlying chert, it too is fractured and crumpled to 

cm1L'orm to the structure in the chert. 



~1.l.lts--Faul ts, thoue;h not as prominent nor of as e;reat dis

plac,:.Jment as those of the Valley of East Tennessee, are quite numerous 
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in the ref';ion. Because of' the comparatively recent unconsolidated deposits 

which overlie the Paleozoic rocks in the area, the faults in the older 

sedime~1ts are hidden and are not obvious on the surface. Artificial ex

posures, sueh a.s roau and railroad cuts or drill and well holes, afford 

the best means of determining the e;~tent and offset of the faulting 

(plate 3). Evidently tho major fa.ult pattern has been controlled by the 

northwest-trending branch of the axl s o:f the ~Tashvi lle dome, while the 

minor faultinr; is directly related to the incompetency of the Camden 

chert to withstand regional stresses. 

'fhe major fault pattern comprises a. series of northwest-strikini:; 

southwest-dipping thrust faults. No definitely measurable displacement 

has been obtained for an;yr of these larger faults, but the few exposures 

seen indicated displacements u9 to several hundred feet. The displacement 

of the minor faults, as indicated b;y the results of the drillin['.;, ap!)arently 

does not exceed 20 or 30 feet. 

The age of those faults is uncert"'in. Apparently, howeYer, only 

the formations older than the Cretaceous are involved so the age of the 

major disturbance may be placed between the Mississippian and the Cret"l.oeous. 

As the :Oem1sylvanian also is faulted in Illinois, it seems probable that 

the defori:iation is of Permian time, when the Appalachian I.fountains were 

elevated. 

!!.::.~~~:_--The most common directions of' jointing in the area are 

N 55° Yl to N 65° 1:Y# and N 25° E to N 45° E, and the joints of the north

vresterly set are generally more persis·tent and cut across those of' the 
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northeasterly set. Those directions are approximately, but in most places 

not precisely, normal and parallel to the axis of the Washville dome. The 

other joints, generally less persistent along their strike than those of 

the tvro dominant sets, com .. "'!lonly fall in the acute angle between tJ 65° E and 

S 70° E. 

The deta.Hed geology of the site has been interpreted .from the 

33 drill holes and the few exposures of bedrock in the innnediate vicinity 

(exhibits 3 and 1+). As the drill holes were on 500-foot and 250-foot 

centers it ·was impossible to obtain sufficient in.formation to vrork out 

the intricate relationship known to exist between the Grunden chert and 

the Chattanooga shale. The only indication of' this complex structure is 

found in J_'L -lJne low bluff' along the south side of the embayment at the site 

(exhibit 5) • Sufficient data were obtained to detendne the salient 

features of the structure and to prove the feasibility of the site; how-

ever, to obtain the detailed structure of any critical area it will be 

necessary to drill holes on centers as close as 10 f'eet. 

Because of the blocky nature of the Grunden chert and the com-

parative softness of the overlying Chattanooga shale, it vro.s found that 

drill in.:~ Vii th a dia:mond bit in an attempt to obtain good core recovery 

was slow and resulted in less than 50 percent core recovery. Also, 

severn.l diai.rrond bits v.rere lost when hard chert cuttings remained between 

the core barrel and the casine; of the hole and wore through the core 

barrel just above the bit, resulting in the loss of· the bit in the hole. 

In m0st areas it was found that careful interpretation of the cuttine;s 
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oLtaincd with a fishtaH bit save as good, ii' not better, geologic informa-

·!:;ion than the partial core recovery obtained with a dia.rnoad bit. It was, 

therc.f'ore, decided to drill as 1:mny of the holes as possible with a fish-

tail bit, resorting to the use of a diamond bit only when the material was 

too hard to be drilled vdth a fishtail bit or in cases where core recovery 

was desirable in questionable areas for more accurate geologic interpreta-

ti on. 

Structure 

I;'rom the results of the preliminary drillin,:.;, the site ma:r be 

rouGhly divided into three major areas on the besis o:f' the formation out-

c1·0ppJ.clf; beneath the ter:ceoe cover (o:.Libit (1) the area und,~:::•:.Fin by 

th:; Camden chert, (2) +he aro0. unc 1,"7ein by the Chattanooga d1ale, and 

( 3) the Erea underL.iE by the '.Udi:;etoi_:; for.ma ti on. I~aeh oi' the.:;c areas has 

di:i'fwr·<,nt charac tcr:Lstics insofar as foundation cor•cli tiorrn are concerned. 

'l'Le Carf'.den chert is the foundation rock under the embayme:nt, the north 

shore of' the e:rabe.;y:mont, and most of the eastern shore of' the main reservoir 

as far r.orth as Llpha Landini:;. The Chattanooga shale underlies the south 

bank of the ernba;y:tw:nt and a larger be 1 t crops out north of the emb~i.yrnent 

from the eastern shore of the reservoir inland for appro:xima:toly 1000 feet. 

The Hid8;etop formation underlies a cmalJ portion in the southeast corner 

of' the area and all of the area east of' tbe larger belt of the Chattanooga 

shale. 

Four relatjvel;y small faults were encountered by the drill holes 

and a much larger f'au1t. is inferred from the correlation of the drill hole 

date.. All faults appear to be thrusts striking northwest-couthoast and 

dippinr; about 60 degrees to the southwest. The presence of the larger 
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fault is postulated on the differences in elevation of' the top of' the 

Cs.mclen chert found between holes XJ-22, H<T-23, IrJ-7, ar~d :n.J-8 and holes 

l!J-11, N,J-17, N<T-18, and NJ-19. In the former series of holes the top 

of the Ganden chert is at an s.vera[;e eleva.tiorJ of 3h7 ·while n1 the latter 

series the average elevation is 307, a. difference of Lio feet. Aithough 

this fe.u lt was not encountered in a.n;y dri 11 ho le and no actuiJl out crop of 

it was eeen beneath the terre.ce cover,, similar faults were seen exposed 

in road cuts in the vic:i.:nity and are not uncommon (plate µ). It seems 

more probable that the anomalc•us relationship evidenced above is due to 

thrust fau1tine; rather than to an increase in the angle of the dip of 

the formations. 

The general dip of the formations nori;h of the largest thrust 

fault a.vera.ges about 2 degrees to the east, although because of minor 

folding and fa.ultinr; the dip a.t any speci:Eic locality may be much greater. 

South of the largest fault the general dip is about 2 degrees to the south

west,, chan:;ing to a.bout 10 degrees to the southeast as the strike swings to 

the northeast near the eastern edge of the area. Here, again, the loce.l 

dips may vary from horizontal to vertics.l because of the intricato rela

tionship betvmen the Grunden chert and the Chattanooga shale. 

Foundation Conditions 

Durin[~ the drilling program the foundation grade in each hole 

was arbitrarily set at the elevation at which the fishtail or diamond bit 

encour:.tered material which afforded increased resistance (exhibits 7 and 

8). From the beginnint; it was assumed that the structural load would be 

spread over a compare.ti vely wide footing and not concentrated as woulC. 

found£Ltion loads for a gravity de.m; therefore,, the requirements for 

adequate foundation were not as rigid as they would be for a dem. At no 
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pl~,ce vms suitable foundation found aboiro top of· bedrock (exhibit 9). 

The terrace deposits were not considered to ii.ave adequate bearing capacity 

for any of the major structures; hovrever, the terrace deposits have m:i.plc 

strength to support the load imposed by tho switchyarci and transfor2ner 

yard, receiving yard, coal storage, and railroad tracks. 

In the area underlain by the Caraden chert, foundo.tion 0rade 

practically coincides 1.vith the top o.f rock (exhii;)jt 10). In this area, 

hm1ever, adequate care must be taken in preparinp; the founde.tion or there 

will be excess cxca:vation. As mentioned previously, the Camden chert is 

extensively jointed and f'ractured for its entire thickness and alwa;y's 

presents the appeo.rance of' a mass of small, irrer;ule.r blocks. There is 

slic;ht vreathering throughout, resulting in brovm stains alons the joint 

and frac·ture surfaces,, although the wea.therine; does not materially aff'ect 

the Gtrength of the individual blocks. Because of the f're.cti.;.red cond:l.tion 

of the rock,, excavation by power shovel can be carried on indefinitely far 

below the desired limits without obvious ch&.nge in the character of the 

rock. Drilli '.f:, and ble sting 1Nill })roduce only a mass of rublf>le and will 

not give a straight vertical face. It is more probable that slopes 1;vill 

approach the vertical nee.r the top with a talus slope on l to 1 slope near 

the bottom. Such faces are common in the qua.rrie s in the Camden chert on 

the western bank of the river. It is believed that if the f'oundation is 

cov-cred soon after it is prepared, :r:J.ost of this slumping; can be avoided. 

'l'he 1're,ctured condition of the chert allows ground water to circulate 

freely between the ,joints, bedcing pla:r.:.es, and fractures, and does not 

provide a watertight foundation. In this connection, the hardness a.11c1 the 

tough..11ess of the Camden chert cannot be over-emphe.sized. The individual 

blocks are very abrasive and cause excess wear on the equipment used to 
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handle them. Previous construction in the ar.~;a by the Construction and 

Eaintenance Division has shown that power shovel teeth and pan scraper 

blac,es have to be replaced ever;{ four to f'ive operating hours. Plate 5 

shows a fishtail bit tipped with stellite before and after drilling 55 

feet of cl:ert. 

In the portion of the area underls.in by the Chattanooga shale 

founde,tion gre.de varies f'rom 5 to 30 f'eet below top of rock. This 

variation is due for the nost partto the varying and irreg;ular dips 

found in the shale. In places where the shale remains essentially hori

zontal it has formed a relatively impervious layer and has retarded 

wea.thering; however, in areas where it is f'aul ted e.nd contorted weathering 

has progressed to much greater depths. Because of the corn.plicated inter

relationship between the Chattanooga shale and the Grunden chert it is 

difficult to predict with any accuracy '"here satisfactory f'o1mde.tion will 

be found in the shale and where it will be necessary to remove all of the 

shale and place the heavy structures on the underlying chert. The shale is 

very thin-bedded and platy and when weathered contains numerous seams of 

clay and in places where. necessary its removal should be effected by the 

use of pa.n scrapers or bulldozers with the occasional aid of a rooter. 

Only in two isole.ted instances in the extreme northeast portion 

of the area drilled was satisfactory foundation materi:.;.l found in the 

Ridgetop formation. As stated previously1 the Ridgetop is a shaly to 

cherty lilciestone containing an appreciable amount of bituminous material. 

When this bituninous material is oxidized the rock soon disintegrates 

into loose rubble of shale, weathered lirnestone 1 and chert. This residual 

material is very similar to the overlying terrace deposits except tho.t the 

f'rag;ments are Hore angular. The weathered E.idgetop can be rer,10ved with pan 
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Plate 5. Fishtail bits used in drillinc; holes at New 
Johnsonville site. !3it on right unused; bit 
on left drilled 55 feet of' chert. 
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200 

LEG ENO: 

-; Terrace Deposits - sand, cloy, and gravel. 

~ - Ridgetop Formation - cloY, sho/8, chert, and weathered limestone. 

Iii - Chottonoogo Sho/e- block, f1ss1le, pyritiferous sfloltJ. 

~ - Comden Chert - blocks of wh11e chert separated by seams of gritty clay. 

NOTES: 

Hole Ele, Hole Els, Hc.'s 

N.J-1 3628 N.J-12 380.6 N.J-23 
N.J-2 376.6 N.J-13 391.2 N.J-24 
N.J.J 367.2 N.J-14 3620 N.J-25 
N.J-4 3585 N.J-15 363.0 N.J-26 

N.J-5 369.I IV.J-16 3878 N.J-27 • N.J-6 358.6 N.J-17 376.0 N.J-28 
N.J-7 360.5 N.J-18 389.4 N.J-29 
N.J-8 358.4 N.J-19 398.0 N.J-31 

N.J-9 385.I N.J-20 389.7 N.J-32 
N.J-10 358.8 N.J-21 370.5 N.J-33 
N.J-11 3723 N.J-22 359.7 N.J-34 

N.J-21 

El6" 

364.9 
383.I 
393.3 
394.7 
401.5 
402.0 
404.3 
394.2 
357.8 
383.3 
397.9 

LOCATION PLAN 

Exhibit 2 

SCALE: 

100 0 100 200 300.Ftwf 

NEW JOHNSONVILLE SITE 

ISOMETRIC PROJECTION 

OF GEOLOGIC SECTIONS 

WESTERN AREA STEAM PLANT 
TENNESSEE VALLEY AUTHORITY 

WATER CONTROL PLANNING DEPARTMENT 

SUBMITTED RECOMMENDED APPROVED 

o/. M. Kt1/(/!t1f1J __ 

(}() 

KNOXVILLE 9-29-47 30 GE 822N 67 
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SECTION N-N 

350 
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11~11~~1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 250 

200 

250 

NJ-25 NJ-13 

350 350 

300 

Emlllli•~-~~--1!~~~~250 200 20 

SECTION J-J 

NJ-9 

SECTION 1-1 

Exhibit 3 

LOCATION PLAN 

LEGEND. 

- Terrace Depostfs - Clay, sand, and grovel 

- Ridgetop Format10n-C!ay1 shale, chert, and weathered 
limestone. Some sllaly limestone 
near the base. 

11111 -Chattanaoqa Shale -Black, fissile, pyritiferaus shale. 

~:tiij - Camden Chert - Blocks of hard, br iftle, white 
novocu/ite separated by seams 
of qnfty clay 

NOTE 
Companion draw1nqs - 30 GE I 822 N 967 

30 GEi 822 K 969 

SCALE· 

/00 O 100 200 FEET 
Fb=r:::==r:=~~=E=~oe-~-cl 

NEW JOHNSONVILLE SITE 

GEOLOGIC SECTIONS 
(LOOKING NORTHEAST) 

WESTERN AREA STEAM PLANT 
TENNESSEE VALLEY AUTHORITY 

WATER CONTROL PLANNING DEPARTMENT 

SUBMITTED RECOMMENDED APPROVED 

_J.Af_Kellberg __ 8 c. Moneymaker 

KNOXVILLE 10-6-47 30 GE 822 K968 
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S'ECTION A-A 

LEGEND· 

~ 

LOCATION PLAN 

- Terrace Deposits - Cloy, sand, and_gravel. 

- Ridgetop Formation- Clay, shale, chert, and weathered 
limestone. Some sho/y limestone 
near the base. 

1111 -Chattanooga Shale- Block, fissile, pyritiferovs shale. 

ftiJ! - Comden Cheri - Bloc/rs of hard, brittle, white 
novocv!lte S8poroted by s1t1ms 
of gritty cloy. 

NOT£: 
Companion drawings - 30 GE I 822 N 967 

30 GEi 822 K 968 

SCALE: 

JOO 0 100 200 FEET 

NEW JOHNSONVILLE SITE .. 

GEOLOGIC SECTIONS 

(LOOKING SOUTHEAST) 

WESTERN AREA STEAM PLANT 
TENNESSEE VALLEY AUTHORITY 

WATER CONTROL PLANNING DEPARTMENT 

SUBMITTED RECOMMENDED APPROVED 

___ J.M Ke_((!J_e_!1}_ __ ___ 8.__f;.MfJ!1fl.Y_mofwr__ __ 

KNOXVILLE 10-17-47 I 301 GE 822 K 969 





scrapers or bulldozerc but the a.11,311.lari ty and tough:ne ss of the chert 

fro.r;ine-rtts v.rill c-.ause v.rear on tr1e exce.vath1f; equip111ent si:rrdlar to that 

ca.used by tho Gn1nde11 chert. 

The rocks in tho vicinity of the proposed plant, when umreathered, 

are stron1:; enou:o:h to support any anticipated loo.d. Al thons;h not as stron2: 

us th,c qv.e.rtzites or tJ.1c lirnestones arln ·:loloTnites f'x·crr~ t11e \fo..lley of' E~a.st 

'l'enne ssee, they are su.i'f:i.ciontly to support enf:ineerhtr:: structures 

if en.oug}~ care is e,xercj_ sed in t11c prep::1rB .. tion of t11e four1datiort. 

?i ye repre scm.ta.ti vo samples of the dr::i.11 core s--thrce samole s of' 

Chattanoo;;a shale, a~1d one each of the Camden c:cert and Ridgetop art;:i.lla-

ceous 11,:,estone--were s1JbL1itted to the Concrete Laboratory at ~·18.taue;a Dam 

for coupression tests. 'I'he f'ollowing tabulation ;s.ives the results of' the 

tests: 

~1ple_ Size 

Chc:t.tanooe;a 2-l/8n x 2" 

Chattanooga 2-1/sn x 2" 

Ch,a ttct.n c ('@:a 2-1/'Y' x: <')It 
c.:. 

Camden 2-1/8 11 :A ~,~·t 

3.idgetop 

Failure 
Load 

uiounds) 

2593 

3355 

3t!S:O 

5356 

5257 

Corrected 
Load 

Tfi"ounds per 
sque.rc in.) 

2150 

2t:C;O 

:,;250 

Li;~oo 

T.~a:n.aer of' "'.'"ailure 

Shehr. 

Vertic,;;.1 split 
al(Hg an in
cipient joint. 

Shear, along a 
calcite vein. 
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co~struotion ~nterials 

st·3a;·,1 ;)b.nt is tl10 alluvial c~raveln underl;yinr; the reservo:'._r ia the inr:ie-

c1ia te vioi11i ty of the sit.e. 'rhe:~0 is already conu11e1·cLal production of 

t!1is 1n:;.:terial ftt 1:Je--~\I t,.'foht1so-r1viJ.le; hov,;ever, as the rj1aterie .. l nroduced con-

sists pr-9..ctically entirely of; residua~l ch.ert frora tl10 na.rsa:w, St. Louis,, 

11'ort Payno, and Cw:1dcm forrlf'.t:i.ons, it is not believed that :i.t ·would 111ect 

t:he pre scribed s·ta.11da.r:Ls a11d specificatior1s ests\-blisl1ed b~l tl~Le I11spection 

and Testing Division. 

Tl1e ,'1arSD..l'r a11d st. J;ouis li2:nestor1es are th.e o:nlJr forlnn.tior1s ill 

t}10 area which 1Till produce agc;rer;ate th:?..·'.; 1Nill ung_uestj_onably :meet thei 

prescribed sta:tdar~ls. These forma·'.;ions underlie the hich ridges eir:;ht to 

ten mi 1 es back from U1e edr;c oi' the eastern ba:nk of the river. 

An tmderu;round quarry is operated by the ?ranklin LiJ11estone 

of iavorly, 17 miles from the site. Tf1e pla.nt is loca.ted or1 T_T. S. l1ip;11vra,;r 

70 and the li. c. & St. L. Eailroad and will produce as':;grogate of any 

desired s5.ze. ~1his plant 1 hovrever, is not equi;;iped to produce riprap 

rnat:;erial. 

The Eco st feasible site for obt~Lining this, from tho stt:,;1dpo:i.nt of material 

alone, J.G one of the ma.i.'ly bluffs alon'~ the ri'ver bei:;v:een Jcrr~rville and 

Gilbertsville; bargi:1?; of the roek would, of coiJ.rso, be possible. In the 

vicixli.ty of Perr;:rville there are bluff's of' moderate hei;d1t alon;;; the river 

bank. The rocks i:1 these bluffs are thinly bedded li:::estorrns, cherts, "'1 Cl 
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skl.J.os. The c~uarryin;~ concli t:l o :rn are 'J.Ot idea] and the roclc :Ls not of 

tho best c;_uali ty, btJt 
. ,_ 
lv !rl:i ,::l1t bo used if otl1er faetor::; n1ake it desirable. 

ohe:r-ty li:~~1esto:no occu.r in. tl1e l'i:ne Bluff 

1::D..ke good ri Jrap, but it mi;;h'c not be sui tr>,ble for 

gua:ntities of roelc of riprap c1ualit,y are availr:.blo at the Lentuck"Y Dam 

CJ,uarry and tho near-by Dianoncl ,·:uarry site. Tl'1e rock i1ero is lit;ht [!;ray, 

oolitic, crystalline lLiestone o~· ths ,,a:rsa:w for1:1t~.t'con. All 0:2 these si-'.;es 

are ait~~1at:ed so that tra11.011ort:ttio:n 1J:l br~.:...rzes -~·ro1~ld_ be J?ossible. 

Ti1e proli:mir::ary drillin·:~ pror_;rD..r:l has indicated that satisfactory 

fou~1dation conditions for the loads intended are to be found at the rer:_uired 

el-evn.ticr-.~~s c.t t.bc sit•s if pro~Jcr ca1~<; is t:.rxercised. i:n tf10 .tJreparatior1 oi" the 

foundation. It is recom:mencled that future drilli;1t~ i:n areas of critical 

loadinr; be done on relatively close centers to determine the details of the 

geologic structure and the condition of the founda-:.ion. The preli:ninary 

investi:i;a-'.-;i::in o.1so has shown that suitable supplies of ag;gregate and rip-

rap are not available at the site but will have to be obtai1.ed elsffwhere 

and transoorted to the plant. 

-·---.. ----

All r:;eologic work connected with the preliminary investigation 

o.f the New Johnsonville site 1•ms done by the writer under the direct super-

vision oi' 3erlen c. ;:oneynaker, Chief Geologist, and the general supervision 

of Ja.J~1e s Chief ·.:'ater Go11trol I'ln.1111ing I}Jngl11.eer. 
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~ - Ridgetop Formation. 

mtttJ -Chottonoogo Shale. 

I J ~ Comden Chert. 

0 
11
-- - Thrust Fault - Oownlhrown Block 

• Upthrown BlocK 

~~ I DATE I MADE I CHKO I SUPV ! INSP 
I 

ORWN ______ ----1 COMPUTED 

TRCO ____________ , ENGINEER ____ -

CHKD ___________ _ 

NOTE: 
Contours interpreted from drtll hole doto Entire 
oreo is blonlteted by Tertiary terrace deposits 
consisting of sond, cloy, and grovel. 

SCALE 
200 0 200 400 FEET 

NEW JOHNSONVILLE SITE 

AREAL GEOLOGY 
CONTOURS ON TOP OF ROCK 

WESTERN AREA STEAM PLANT 
TENNESSEE VALLEY AUTHORITY 

WATER CONTROL PLANNING DEPARTMENT 

SUBMITTED RECOMMENDED APPROVED 

___ !c_MJSe//~q_ J!JlJ°1_0(1!Jfl!'_O~~r_ 

KNOXVILLE 10-27-47l30IGEI I 1820 G 
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Contour mterval ten feet 

365 and 345 foot contours shown by dashed Imes 

Contours ore based on data from dnl/ holes spaced 
on relat1vely wide centers. Future dnllmq on 
closer centers will most certomly modify the present 
1nterpretot1on 
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SCALE 

200 0 8:10 400 FEET 

NEW JOHNSONVILLE SITE 

CONTOUR MAP 
OF EXPECTED 

FOUNDATION GRADE 
WESTERN AREA STEAM PLANT 
TENNESSEE VALLEY AUTHORITY 

WATER CONTROL PLANNING DEPARTMENT 

SUBMITTED RECOMMENDED APPROVED 
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KNOXVILLE 11-4-47 30 GE 820 G 63 



" 

e 

-

I 

P.xhibit 8 

NJ-34 

50 

VN~2 >(? G>/ 
I ( 
\ 

. 20 
sO 

70 

\~' l ' ~ "o 
NJ-16• ~ 

~ \ .,o 
/ 60 

~ NJ:6 

NJ-25 

"o 

~") I .,., " ~ e NJ~N 

zO 

5u 

···~. '" //( 
\ 40 ----1 ~ 

. 
NJ-22 

NJ.6 . 

N{23 NJ-11 . 
"'o 

eNJ-18 

'"' 
---------- "~ ~) \'--- ~ .. I ~~ <o "' ..._~8) ) 

~/5~ ~;Jj/ 

~20----~y ) 1 

~-~ ~ 
--~-------- 30 -~-

\ 

"' 
~~,,c=~~~~?~ .. Y\\~ 

\, ,, .o 

~o 

!/ 
0 
eNJ-2 

NJ-I 

NOTES 

/(' loot 1sopoc!? mtervol 

15 loot 1sopoch shown by dashed !me 

lsopactls ore contours connectmr; pomts of equal 
depth from the ground surface lo esl1moted 
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closer centers will undoubtedly chonr;e the mterpretot1on 
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centers will undoubtedly chanqe the mterpretat/on. 
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