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SURFACE GEOLOGY AND PHYSIOGRAPHY
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Genaral geology of site Site #77 is located in Augusta County in the George Washington Natlonal
Forest. The bedrock present Is part of the Price-Pocono formation which is the lowest
formation of the Mississippian system present in virginia, Approximately 500 feet of

Price-Pocono formation |ie below the rocks that occcur at the centeriine of the dem and fho
mmfd’llfy at the base of the Mississippian system. Below this unconformity is the

Mampshire formation which is of upper Devonian age. o
Thc llfholo_gy of the under!ying bedrock present under the foundation of the dam il an *

!_l_forn.fjo_q_ eof sandstone, orthoquartzite, black shale, dark gray siltstone, siity anthra-
gite coal and gray green shale. As can be observed from the stratigrephlic section of the _

Bedrock under the center!ine of the dam, the lithologic sequence fo!lows approximate!y the

typical A,ppal.chlnn or Pledmont type cyc!ofhems. ) -

. Ao 'ppor-o-f central member. The structure is a parelle! class of foldy This accoynts

and the steeper dips that occur to the sast do'nsfr-n._ At the centerline of tha dem the

mmu of the beds Is u|6°50'( and 2705. In the area of the foundlfion, ____
TVA-490-¢




Page 2 of

however, the strike ranges from N 12° E to N 31° E. This is due in part *o the
gentle secondary folds that strike at approximatel!y right angles to the strike of

the primary fo!d. |t is also due in part to the cross bedding in the sandstone
which Is as extensive as any present in the folded Appa’achians., The cross bedaing
Is produced by typical scour and fil! sedimentation. The greates! difference n
the dip of scour to that of the fill is 320 - approximate strike of the scour

channe'!s is N 80° E. At the center!ine of the dam the channe' of Little River
crosses the strike of the rock at a 397 angie.

A well-developed joint pattern is present in the strata, In the sandstoune and
orthoquartzite the joint sets have a mean strike of N 15 £ ana N 75© W. That
the joint set angle is 900 clear iy shows the competence cf fhe rock. less
competent rocks such as the silitstone and coal have been shattered in the joint
planes. In these rocks the angies of joint sets are less ‘ran 409, In the coal
and siltstone the joint sets show slight or no recementaticn., In tha sandstone
and quartzite there has been moderate fo strong recementation due to the s!ight
solution of quartz under the static pressure cf ‘he over lying rock. [he rresence
of cliffs in both abutments shows the ex‘ent ‘c which the recementation of join®
sets in the sandstone and quartzite has proceeded.

Upstream from the dam site Little River fiows in a strongly en‘renched dendritic
pattern, Downstream there is the developmen! of a tre!iis drainage pattern. The
stream is degrading. This degrading action is so strong that a large percentage
4 fines have been flushed out from the present a! uvium in the narrow stream
valley.

Approximately 00 percent of ‘ha subrounded tou cers and cobules in *his stream
alluvium are red sandstone from the Hampshire formation, A< the sil!t ang sand 'n
the 2l !luvial fines have the ‘ypical! indian red coclor of the Hampshire formation,
It can be sssumed that this sediment is from the Hamgshire ‘ormaticn. The ‘top of

this formation occurs two and one-ha!f mi'es upstream from the centeriine of the
dam. Most of the remsining percentage of boulders and coblies are !ight gray
sandstone and quarfrite from *he Price-Poconc tormation. There s!:o occurs less
than one percent of subanguler to subrounded cobbies of dirne roc<, The majority
of these are from a basic dike that occurs approximateiy L miles upstresm, The
cobbles are green porphyritic lamprophyre with fibers of white piagioc|ase
feldspar forming the porphyries. Alsc present are a few coobles of acid dike
rock, This light gray fe!sitic porphyry has hornolende !aths as the porphyries,
The cobbles are from a large acid dike that occurs on Shenandoah Mountain near
the Virginia state |ine.

Mo faults were observed near the dam foundation. However, a thrust fay!t that
strikes aiong fhe eastern craest of narrow ridge mountain was notec in a road cut.
This thrust passes within three querters of a mile east of the dam site. Alsc
the North Mountain fault that fthrusts Cambrian rocrs over Devonian rocks occurs
two and two-fith miles east of rhe dam site. The influence of these thrusts is
present in the tight compression &fig; pattern occuring at the dam locstion.

» effect of some post-Schooley peneplanation is noticeable. The benchaes on
the mountain siopes that occur at approximate!y 2,000 fee! elevation are
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tentatively correlatea to the darrisburg penep'ane., [ower venches that occur at
approximately |,B00 fee! are rentetively ccorrelated *c the Somervi''e peneplane,
The emergency spi!lway occurs on one of theve 'atter venches., The fact thet a
high terrace soil such as the Waynesboro <eries oCours on Somerv | le peneplanation
shows that this bench was formec at the start of the glacia! epoch,

Methods and Procedures:
l. Selismic surveys were ‘taken at severa ‘est pit iocations in the vorrow aree,
The base plate was placed near the test ot and *he geophone ex‘ended in a iine

away from the test pit, Thic was to ce*ermine ‘he denth of the non-rippabie sand-
stone below rippable ma‘terial such as the Alien soil or ‘he siltstone. Alsc the
rippabi ity of the materiais present can be determined vy the velocity of the
seismic wave through this material. In determining whether a materia! is rippable
the Rippabi ity Chart for the D=7 compiled by the Caterpiilar Tractor Company is
taken as the standara. To estimate *he degree of rippability reference can be made
to this chart, Within reasonable 'imits correiation was cbtained between observed
horizons in the test pits and the change in the seismic velocity at these points,
The largest discrepancy observed was approximate!y twe feet, However, the depths
of horizons coul!d vary this amount w«ithin twenty or thirty feet from the test
A seismic survey taken along the centerline of the emargency spillway showec a
discrepancy of three-tanths of a foo* in the depth of the non=r inpatle sandstcne as
hacked by ari!! holes a'ong this centerline, Irn the flood p'ain, however, no valid
seismic information could be obtained. This is btecause seismic velocity is cirectly
related 'o the density. Thus a ‘ightl, racked boulder bed couid approximate the
density of sandstone. A seismic curvey *axen in the flcos plain showed a ten foot
discrepancy to sandstone bedrock as determ ned by a driil hole.

pit.

2. Pressure tests were made up !0 maxiumum pressure and then made back to minimum
pressure, This determines whether the fra:tures are subject to flushing out or
sealing under app!ied waler pressure.

3, Soils that are to be used as construction material are -'as-ified according to

the standard agricultural classification of scils by serie. names, Horizons of

these ser es are corre'atec *o the samples Loth in the correiation chart and in the
cross sections, Standard descriptions of ‘he series nameu are inciuded in the report.

ly. Cross sections and geclogic maps show the location of the strata in the
foundation and the emergency spi'lway, [(escriptive geometry riats are shown for
the founcation area to show the *theoretica! loca®ion cof beds. Actual location of
these beds shows reasonable correiation,

s 5 e, ¥

'G5, Statements made cn Form SCS-37C-c are to be consicerec as suggestions and not

as recommendations, Terseness cf technical writing may make these statements

‘appeer to be recommendaticns,

Center!line of the Dam:

'he center |ine of the dam is slong steep acutments and a flat alluvial aree. The
aliuvial flood plain is aimost equal!y divided between a 'ow terrace deposit and
the wide stream chanre!l of a braided stream. The low terrace is below the left
abutment. The braided streem is he'ow the right abutment. The sedimentary
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materials underlying each of these fopographic features are simi'ar., This consists
of boulders, cobbles and gravels with sand and si't completely filiing the ntercies.
The material |arger ‘han sand size forms approximately 70 percent of the flood nlain
sediments. This materia: is subrounded red and gray sands‘one and subrounded gray
quartzite particles. The sand and si!t are colored a darr red., This co'or s often
referred to by geciogists as indian rec. The depth of the stream alluvium in fthe
low terrace ranges from /%2 to '7 feet., In the bra:ded streem tne depth ranges from
7 to |0 feet, The rockline in the floocd piain is level. |* tas & range in elevation
of less than | foot in over ~c5 feet on the centerline of the Jdam.

Sandstone and orthoguartzite are the orecom nant rocks that under ' ie the canter ne
of the dem, The other rocks present arae carbonacecus shale anc siltstune ang
anthracite coal, A stratum of anthracitae coal! crosses the center i ine of the uam in
two places, 1t crosses on the righ* abufment ang in the floocc piain helow this
abutment as shown by DH 3 this layer is fractured in the flooc plain ares. Here it
Is also falrly pure coai., On the right abu‘ment this layer is less fracturad an:
is also impure coal, At DH | at the top of the right abutment this layer has
become sufficientiy impure ‘o be < iassed as a carbonaceous sha a. Generaliy, the
rocks on the right abutment show a s!igh' fac es change fo sandstone or |iftoral
sedimentary environment.

On the right asbutment there is a void nine=*enths of a foot thiix that outcrops at

tation 12+65., Above this voia the rock is highly fractured, DOHS which ariiled
into this fractured and weatherad area heo to have -asing to celow the void area,
A permeability test on the void area in DH £ shows a wa‘er loss of 2 gpm. The

fact that this void and the high!y fracfturec and weatherwud .one above ' du not
extend into the abutment with the strike of *the beds is show: by the relative

low water loss under pressure in OH | from a Je;p‘h cf 35 tou 0 feet, This veidg
area and the fractured and weathered sone above it are causad by *he intersaction
of the zone of weathering, » joint plane ana the strata of intercedie !l silts'une
and sandstone. This joint plane intersec*s UH at 77 to 44 feer dapth and Dk

at approximately 23 foo! depfh. .ow water ioss uynier pres-yurs Tes* ing was ohtained

in other depth locations in the right abuytment,

The flood plnin has severa! fracture rones [resent, The ='=sc« carbonaceoyus shale
that occurs at the base of 'he left abutmer* s fractured, Incicative of this ‘s
the moderately high water !oss in 'his zone under water pressure ‘esting of DH .

The center|ine of the l'ef' abutment hag !ittle water loss under pressure ftesting,
The exception to this is the zone from 5,0 to 15,0 feet in X4 &, Here a joint

plane occurs,

The lithology along the canteriine of *the dam s given 'n the cross section. As
the beds ere not overturned the stratégraphic section can be reaag downward.

Emergancy SPi lway

“he emergency spill!way is located in the ‘eft abutment., !t oocure on a bench that

8 underisin by hard sandstone with one or more th n seams of shal'e interbedcsd
within the sandstone. The downst‘ream slcpe from this bench 's underiain by a orown
and gray rippable siltstone. The rock!ine underl!ying the ‘ioor of the cen‘ra
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section of the emergency spi! way is fairly reguiar. This causes the soils to be
deep on the left side of the emargency spi!lway.

Three soils series are present in the emergency sgi!iway area. The Muskingum ser ies
occurs on the right side. |t is an acio shal'ow residual soi' weathered from sand-
stone, siltstone and shale. Over the sandstone *his soil is extremely shallow,

ranging from two to three feet in depth. [t is oniy slight y deecer over the si!tstone.
This silitstone, however, is rippable. The central portion of *he banch and some of

both upstresam and downstream slopes are overlain oy Waynestorc soil. This sol! is
formed Dy the weathering of an old high terrace deposit., |t contains weathered anc

unweathered subrounded bou!ders and cobbles of red sandstcne. This terrace depos it
is deepest on the upstream edge cof the bench and on the upstream siope adjacent to
this bench., |t becomes thinner downstream,

The alluvial material blends into cofluvial material on the left side of the emergency
spiilway. The alluvial materiai is sandier and less clayey than the colluvial Allen
seres material. The colluvial material contains unweathered angular to subangu | ar
cobbles of gray Price-Poconc sandstone. The oid alluvium contains red subrounded
cobbles of Hampshire sandstone., The Allen series material is relatively deep. This
shows the strong action of former colluvia'ization, A fossil soil with clay oolitas
is present at depth in the co'luvia' material.

The Muskingum series material is covered Ly sempie DS 253-!, As this light ye'!low
Jrown fine sandy silt covers both the Ai'en and Waynasboro "8" horizons, the top
layers of these iatter soils are alsc covered by this samplie, The Wayneshbors series
material below ‘his layer is covered by sample DS “56-!, The Allen series material
below this 'ayer is covered by sampie DS 280-'., Each of thase soils has a "¢

layer that is complex. Also *these soiis intersperse together. Thus assigning only
one samp'e to each of these sequence of soil materials is a generalization,

Principal Spilliway:

Two tentative principal spiliway ‘ocations were investigated. The first of these
lnvestigated is normal *o 1550 on the centeriine of the cam. This proposed location
lies mainly in the braidec stream bed. Onliy the riser iocation is on the !ow
terrace. Along this proposes location the rockline will be close to the cradle.

The top of the rock |ies approximately one-half foot below the riser, Rock |ies
spproximately three and one-half feet below the bottom of the pipe on the center!ine
of the dam. Also rock lies approximately five feet below the bottom of the pipe at
the bent location. The sedrock present consists of sandstone orthoquartzite, siit-
stone and anthracite coai. The more competent sanistone and orthojuart:zite comprise
the majority of the rock., 5Si« strata of siltstone and shale cross this proposed
principal spillway founcation, One stratum cf anthracite coal is present. locations
of these rock ftypes can be seen in the cross section. The rockline under thils
proposed jocation appears sven, The reason that this natural locatlion was abandoned
is that it will discharge in a line with & cabin owned by Mr. Rirkle in Staunton.

It was thought that the ocutfliow from this propesed spillway wil! wash out this cabin
which is located on the edge of the left side of the traided streambank.
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Because of this condition involving a privateiy-owned cabin a second proposed
principal spiliway was investigated. This location is on the Iow terrace. The
depth of the clastic stream alluvium here under the proposec riser ‘ocation is
I feet., The depth of clastic cverburden under ‘ne center!ine of the dam is I
teet, As the pipe wi! | be placed approximately over an old stream channei, the
rockline along this foundaticn is regular. The only irregu'arity is a gentle
depression that occurs be‘ween the centerline of the dam and the Dent. The sama
rock types that occur under the other proposed principal spil tway occur here.
But as the center!ine of the dam intersects the strike of the rock at an acute
angle, the strata occur further downstream. The uvent is iocated on the right edge
of the stream channel., The centeriine of this proposed principa! spiliway inter-

sects the stream at a 20° angie. . The riser of this proposed pipe will be approxi=-
mately four feet above competent rock, ‘he center!ine of the dam will be approximately
four feet above competent rock, and the Lent wi!l be approximately twc feet above

competent rock, A fracture zone that carries artesian water occurs on the center-
line at Station 3+00. Ctnher fracture rones are present downstream,

Foundation:

The foundation of the dam will rest on a l'ow terrace, a braldec stream bed and
steep abutments. The low terrace has a thin layer of scil over sytrounded red
cobbles, boulders and grave's. This thin soil supports a heavy forest. The fayer
of clastic materiai ranges from || to 15 fee* in thickness., The clastic material

in the stream bed renges in depth from five fto eleven feet,

A steep cliff occurs in the foundation ares on ‘he left abutmen! upstream from ‘he
center|ine of the dam. This cliff ‘s hela vp by highiy compact sandstone and
orthoquartzite. A layer of carbonaceous shale forms a narrow ledge on this ciiff.
Downstream on the left abutment frcm this cliff the slope s less steep. Down-
stream from the center | ine of this abutment there are few rock outcrops, Butl hand
suger borings show that the rock!ine is ciose to ‘he surface here. On the down-
stream toe on this abutment & rock outcrop occurs as a road cut.

The right abutment contains several 'arge rock outcrops., Three vertical cliffs
occur. One is upstream from ‘the dem centeriine at the tase of 'he abutment, Une
extends downstream from the upstream toe of the dam miaway down ‘he abutmant. The
third is located at the top cf *he dam along the center!ine of the dam. A fractured
area occurs from five to twenty-five feet below DH 2. A sma/ | colluvial ferrace
is present on the upstream tce of the dam on *the right abutment., This terrace
extends into the foundation areas. The top of this colluvial terrace is thirty
feet mbove the fiood plain, DH L5 was drilled intc the downstream portion ot
this bench. Here there is present nine feet of colluvial sol! that contains
anguler cobbles of sandstone. Downstresm from this terrace is a tealus siope of
angular sandstone bouldgers,

An old stream channe! occurs below the present flcod niain al uvium, This former
channe! appears on the ton-cf-rock contour map. The pec of this old channe!
approximates the centerline of the proposec principal spillway normel to [3+:30 on
the center | ine of the dam. |t under/ies the low terrace on the right side ¢f the
flood plain., The modern stream flows on the feft side of the fiood piain,
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The rock types previous!y described are present in the foundation area., The sand-
stone and quartzite are the more competent rock., The coa' ang siltstone are the
less competsan*, A strong flow of artesian water is present at Station 3+00 on the
centeriine of the pipe normal to Station 13480 on the center|ine of the dam. This
is along s joint plane that strikes into the adjacent right abutmen*, As taken
from the cross section of the canterline of the dam the approximate attitude of
this joint nrane is N 74° €, 66° E. The dip of the Jjoint piane as taken in a road
cut on the right abutment is 70° €, Three ofher joint planes were found in the
foundation area. Others may ne sresent,

A light duty grave! road crosses *he founiation area. A concrete slab bridge is
present, This bridge contains 45 cubic yards of concrete. The concrete s!'ab has
been poured on the cobb'es and Loulgers in *he stream bed. These particles have
been incorporated into the concrete. The bridge appears not to be anchored to
bedrock. It is he!d in place by gravityv. An orthographic projection of the sur-
face of this structure is given,

Borrow Area:

Three borrow ereas were investigatea, One borrow area is in the clastic material
that |ies in the flcod p'ain., The other two borrow areas are on the hil! s|opes
that occur on each side of this fiood plain., The flood plain borrow area lies
beiow the water!ine In the permanant pool area, Two iand forms are present. One
s the braided stream, the cther is a ow terrace, The &' luvium apnears general ly
homogenegus between ‘hese two areas, This material in the stream bed consists of
saﬁb,«??lp& (L5%), cobbies (50%), and bou ders (5%) as taken at TP=109. The
material on the low terrace consists of saﬁd,,s*lty (5¢%), cobbles (38%), and
boulders (d%) as taken at TP-10I, The boulders and cobbles are precominant iy
(75%) red sandstone from the Hampshire formation. Of minor importance is gray
Price-Pocono sandstone and quartzite., Little or no clay is precent. A layer of
large boulders (GP) generaily covers the bedrock nresant.

The iarges' borrow area is ocated on the right side of tne dam between two ridges
that strike downstream with Little River. The pecology of this area is simpie,
Muskingum is the only residual series that occurs. Two coiluvial soils occur.,
These are the leagvale and Al'en series, The Leadvale is a recent colluvial soil
whereas the Allen is an old coliuvial socil., The Muskingum series is shallow, [t
renges from twc to four feet in depth, This material is a pale brown fine sandy
silt. The Muskingum series over!ies hard sandstone, carbonacecus shale and siit-
stone and some impure anthracite coal. |t occurs on the steeper slopes. The Allaen
series is generally composed of two layars. The upper of these is the same as

the Muskingum series. Below this is a mottied ye' low rea and red clayey silt.

In this borrow area the Allen series occupies the (ower and less steep slopes at
the base of the two ridges present. |t ranges from eight to thirteen feet in
depth. Generally, it overlies sandstone, The lLeadvale series occurs in two
places in this borrow area. One is in the far southwestern corner of the area
covered by the topographic survey in a #lat _taius fan. The coiluvial soil is
mixed with fiaggy sandstone *a'us boulders fo the extent that it cannot be dug
with a backhoe. Rippabiiity is doubtfu!. The Other area of Leadvale soi! is in

8 draw between the two ridges in the approximate center of the borrow area. Here

this soil Is mixed with few talus boulders. However, it can essily be dug with a
backhoe to a depth ranging from fivae to eight feet.
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Backhoe refusa! was affected ny a tight .y packed talus decc: ¢ of  arge Lou fers,
The Leadvale soil here is a si'‘y clay or a clayey sand, As 1 s ring oc-urs in
in the draw, the scil is moist tc wat, Wdeatherad ang unwsatheres _arbion® nous
shale, siltstone and impure cos! ovour [0 this bDorrew area. '« masy riopabi ity
is shown by its |ow seismic valu *as,

The third borrow area is ocate; ©on *he r'ige thet -orms 'te eaft auutmenr, |*
borders the left slope «f ‘re-emergency st lway. (n'y ‘e, saoll« are presen!,
These are the shaliow resijua' Muskingum series aro ‘e Sepier ooy a A er
series, The Musk ngum and Allen so’ls hera are resie. ive , s = ar ‘o ‘ngc
series in the borrow area on the right avutment. Carioas ey <ra'e , 57 ° ' ¢
and impure anthracite coai also ccour 10 *nis norroaw area o re taf* algcres .,
As the borrow areas _onte’ning resious’ ant ol yvial o - RCT TR S . T e
several! samples of esach so’' | ‘ype were suom tted for ana = =, Thic was o
cover this asrea with & proctor analysis for constru_tion —ortro , A ' 0 a

classificaticn of these samcies is incluced,
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