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Locality and Access

RECORDS 1961/83

PRELIMINARY GiIOLOGICAL IITVESTIGATION OF
ADBLAIDE RIVER DAM SITE : FIIAL REZPORT,
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The north~west trending section of the Adelaide River Gorge
appearé to be suitable for a dam site, subject to confirmation by
dismond drilling. No further investigation should be done, and
no srecific recbmmendations can be made, until a topographie or
nhotogrammetric survey of the catchment area has been completed
and an estimate of the optimum height of the dam wall has beeﬁ
made,

Alternative dam sites are avsilable 1f the height of the
wall is between 150 feet and 80 feet, or less than 80 feet, These
sites heve been mapped but no detailed survey hes been made of
the spillway to be used in conjunction with them,

The main problem appears to be the ratio of catchment area
to stérage area, If a dam is practicable, a provisional site

ghould be selected and cleared and exploratory diamond drilling

~should be done, A final decision on the dam s8ite can then be

made,

There is abuadant rock suitable for aggzregate and rock-
£ill, but a search for local sources of sand and clay will be
necessary.

TITRODUGTION. |

The Adelaide River Gorge has been suggested as a suitable
site for a dam for domestic water for Darwin (Woolnough 1936) and
for hydro-electric vower (Rosenthal 1948), The maintenance of
a steady dry season flow, to prevent the inflow of tidel salt
water at the rice farms downstream at Humpty Doo, is as import-~
an¢ as the other functions. The supply of irrigation water to

non-rice growing areas is of secondary importance.

t

The downstream end of the gorge is one mile west of

Adelaide River township, which is on the Stuart Highway 72 miles
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south of Darwin. The gorge extends upstream for one mile in a

south~wes terly direction, bends to the

half e mils, and then bends back to the

south~east for about

south-~-south-west for one -

and a half miles. Access is by rough dry-weather track, suit-

able for four-wheel~drive vehicles, as far as the south—-ecast

trending part of the gorge, and by foot

Previous Work

thereafter.

A preliminary report, based on reconnaissance, was sub-

mitted by Dr. ¥.G. Woolnough ia 1936,

drew .attention to the necd for detailed

wart of the gorge was suggested as a pos

A sumnary of the hydro-glectiric p
submitted by C.C. Rosenthal in 1948,
height of 170 fest for the finel stage

feet for an initial stage.
Present. Investigations

The present ilnvestigation was sta
continued intermittently until January,
work involved was 28 geologist—-days.
months because of the need for accurate
stages in the investigation. These da

Surveys and Lands Branch, Yerthern Terri

The report was brief and
viork, The south-eest
sible dam site,

otential of the gorge was

This revort referred to a

of the dam well, and 100

rted in #arch,1960, and
1961,  The total field
This was spread over ten
survey data at several
ta were supnlied oy the

tory Administration, and

involved the topogranhic survey of the mein dam site, two low

saddles, and a detailed traverse of the

has not yet been clesred and fresh bed-

exposed, Marther mapping will be neccs
i [Lagii iy

Progress reports (Appendices 1—4)
memoranda to the Director of Water Reso
Administration, as each »reliminary sta

was completed, Mo sewarate seéarch for

watershed, The site
rock has not been

sary when this is done.
were submitted as

urces, Northern Territory
ge of the investigations

cons truction ma’c ials

was made but some obscrvations are listed below:

HATN DAM SIIZ

o

The Adelailds River Gorge is in an area of folded coarse
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guartz-greywacke and slatc of the Noltenius and Burrell Creeck
Formations, The downstrcam part of the gorge may be along a
branch of the Adelaide Hiver fault; +the central part cuts
across the strike of a 5ed of greywacke 500 fect thick; and the
upstream portioﬁ is along the axis of an anticline in incompet-
ent slate,

The greywacke ranges from a dark medium-fine grained rock
to one in which there sre abundant small angular fragments of
quartz, It is highly sheared and chloritic in places and the
shearing appzars to bé associated with axial planes of small
congruous subsidiary folds formed by drag on the sides of a
minor fold. Within the greywacke are lensces and bands of
cohglomerate and silty slatc. The conglomerate bands contain
rounded duartz pebbles ranging from half to one inch in diamcter.
These pebbly bands may represcnt one‘horizon in the greywacke
although it was impossible to follow any band for more than
600 feet. The only bedding planes to be recognised were on
4conglomerate lenses and bands and on slate partings.. There is
no clearly defined joint pattern, presumably because most of the
joints are shear joints associated with the complicated subsid-
iary folding, In the north~cast striking part of the greywacke,
joints are north-west and north-east. The exact boundaries
of the greywacke have not been located: outcrops are abundant
only on the hillsy +the hillsides are covered by scree consist-—
ing almost entirely of boulders of greywackes; and.the banks of
the stream are of ferricrete at least twepty feet thick. The
ferricrete is a superficial deposit consisting of ill-sorted
angular to rounded fragments of greywacke and slate in a matrix
of ferruginous sandy clay.

The subsidiary folding was rcecognised only by plotting the
pebbly bands and slate partings, becausce air photos of a suitable
scale werc not available, An examination from a hcliéopter at
heights ranging up to 5,000 feet confirmed that the structure

was correctly interpreted. During this examinstion, special
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attention wasg paid to the norith-west boundary of the greywacke

in the gorge. The occurrence of shearing and quartz veins

11y

along this boundary indicated that a branch of the Adelaide
Rivef fault could be near, ¥o faulting could be detected from
the air but it was noted thet shearing was most intense in
folded areas,

The south=-west trending part of thoe gorge is the most
suitable place for e dam site unless the changes in direction
are due to either concealed faulting or abnormal jointing, of
whicn there is no evidence, The suggested explanation of the
changes indicates that they arce independent of faulting and
jointing.

A study of air photographs shows no dominsnt drainagec
directions. In some of the area the discordancce between
drainage and structure suggests that many of tnhe streams are
superimposed. In other parts, a well developed trellised
pattern shows a high degres of structufal control of drainage.
The Adeléide River is well adjusted to structure where it flows
over Lower Proterozoic rocks, and follows a cburse along slate
beds and other structural features,. The downs tream portion of
the gorge was produced by headward crosion along-a branch of the
Adelaide River Fault, where it interrupts a minor syncline.
Thé syncline has a core of slate and plunges north-east.
Headward erosion was checked when folded grey@ack@ was reached,
A subsequent stream on the esast side of the river cut through
unfolded greywacke, following north-west joint planes, to a
slate bed in an anticline plunging north-cast, and then followed
the slate bed. The middle and upstream parts of the gorge
were thus initiated.

The upstream cntrance to the middle part of the gorge is

underlain ty a cuspate anticline in greywacke with slate

peritings. A wall at this place may thus be on heterogeneous

foundations, Moreover, the rock in the core of the anticline

may be cither crumpled or strongly cleaved, To take full

]
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advantage of the greywacke sequence for dam foundations it may
be necessary to build a wall at an angle of 60° to the river.
The attached map (Plate 2) shows the area in which the foundations
of the dam are probably homogeneous, and the area in which the
foundations are on folded heterogeneous rocks,

It is assumed that the easteri saddle will be adopted as
the main spillway (seeé Fig., 1), Tie necessary difference in
elevation between the spillway and the top of the dam wall has not
been calculated; a main wall 150 feet high would be 25 feet above
the crest of the spillway,

| If an arch wall is built, the abutment arcas must be as
indicated in Plate 2, This means that the chord of the arc at
the 300 foot contour will be about 1,000 feet and that the
foundations may be on folded heterogensous rocks, This would have
to be confirmed by driliing, and a final decision on the site
would depend upon the drilling results.

Any straight wall type of dam would have a length on the
300 foot contour ranging from 900 feet with foundations on
dragfolded rock to 1,200 feet with foundations in homogeneous
rock, The nature'of the foundations would have to be confifmed
by diamond drilling,

Whatever type of wall is comstructed, some excavation down
to ﬁnweathered rock may be necessary. This involves a trench
through st least twenty feet of ferricrete, and an unknown
thickness of weathered‘rock. Diamond drilling will be necessary
to ascertain the depth of the trench.

LOW SADDLES ON WATERSHED

Bastern Low Saddle

The lowest saddle is on the cast side of the catchment
about two miles south of the dam site, Access is by good dry-
waather bush track, This saddle was studied in considerable
detail because (7I) any increase in the head of water above 125
feet depends on the construction of a wall in the saddle; and

(II) the saddle is a potential spilliway. Geophysical and
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geological examinsations were made and an unsuccessful attempt

wes made to explore the floor of the saddle with hand augers

“(Appendix 3).

The saddle is wide and flat bottomed with a floor of
ferricrete, (Plate 3), Gradients are so low that thce crest
had to be determined by surveying. Streams drain to the north-
cast and south-west and have greadients rénging from 1 ip 30 to 1
in 70, The north-western edge of the saddle is a fauﬁ? ling
scarp in which Upnper Proterozoic or Lower Cambrian quarézitic
sandstones crop éut. The south-sastern edgg is irregular and
the only rock that crops out is slate of the Burrell Creck
Formation,

The fauit«named th. Adelaide River Fault by B.M.R. field
parties, 1is not thought to be a potential leakage channcl, It
is-S@aled in placcs by silicified fault breccia, and springs

are
along the fault 1ine/c;;sed by watcr dreining into the fault
arca from the sandsténe hills to the west, The fact that the
stream draining to the south-west, parallel to the regional
strike of the Burrell Cfeek Formation, has cut a gorge in
Lower Proterozoic rocks, parallel to and near the fault,
indicates that the fault seal is less purmeadle than the
country roclks.

Western Low Saddle

A low seddle on the west interfluve, # mile west of the
main site, has boen selected es a possible alternative spillway,
but it has not besn mepped in detail, Tnere is no sccess
road nearer than'the mein dam site, The saddle, whosc lowest
point is 135 feet above the river bed at the dam site, is a
depression on a stecp-sided ridge thet curves from north to
north-west at th@‘léwest point, This curvature would produce
enginecring problems if a wall head to bc built across the
saddlﬁ, The slopes draining out of the saddlc have gradients
ranging from 1 in 2 to' 1l in 6, The country rock apnears to

consist . entirely of silty slate of the Noltenius and Burrell
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Creek Formastions. It is well-cleaved and very fissile and
joints appear to be opcn'to a depth of between 50 feet and 100
feet, Outcrops arc generally heaps of slate rubble, Because
of the steep slopes in easily eroded material the saddle is
not/gbod site for a spiliway, A ccement cap and gfout blanket
are necessary to prevast leakage, even if the saddle is not
used as a spillwey.

A further disadavantage is that the drainage north from
the saddle arca is into a small creck thet runs eastcrly and
enters the Adelaide River at the approximate position of the
toe of any dem built at the proposed site. Diversion of the
stream or strengthening of the toe would be necessary to avoid
scour at the toc, A wind—gap £ mile west of the dam site,
along a branch of the Adelaide River fault, is a suitable place

for & diversion, The normal wet scason flow of the creck may

.not require diversion,

The featurcs of the two suggested spillways are tabulated

below:
FEATURE LASTERYN SADDLE WESTERN SADDLE,
Height above river bed 125 feet, 155 feet
Width 160 at 125 ft.
480 at 135 ft. 70 at 135 ft,
800 at 145 ft, 260 at 145 ft.
Water flow gradients f1: 50 £1. 3
Simplicity of erection Straightforward Complicated
Incidental expenditure :
if seclected 1l. Grouting and I. DExcavation to
capping in westaern 125 ft.or costly
saddle construction in

cas tern saddle to
raise height to

135 ft,
2.Low level bridge 2. Diversion works
on access road to to prevent scour at

main dam - probably toe of dam.
necessgary in any case

3 . ’ Or .
Accessibility Easy/r vehicles Inaccessible to
vehicles at present,
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CATCHMENT AREA

The catchment (Plate 4) covers an area of about 240
squarc miles on the southern border of the coastal plain of the
Northern Territory. The h@édwaters of the Daly, Finniss,
Reynolds and Adelaide Rivers interdigitate in the area, When
the investigations étaft@ﬁ it was feared that low connecting
saddles between the wariovs ocabekmanys might make the scheme
impracticable (Appendix 1), In fact, two such saddles were
located, the lower being 125 feet above the bed of the stream
at the dam site, This means that the final stage visualised
by Rosenthal can only be reached if extensive retaining walls
are built, but that the initial stage can be surpassed.

The catchment area is a valley fldor banplain,* covered by
ferricrete and alluvium, and underlain by slate and greywacke
of the Lower Proterozoic Burrell Creck and Noltenius Formations.
The watershed consists of sediments of the same formations,
capped in places by younger formations including Upper
Proterozoic,‘Cambrian, and Cretaceous rocks,

Within the catchment, slopes cn the panplain are very

‘gentle and an adequate deep storage ares may not be available.

If the ratio of catchment area to storage area is very low,
evaporation losses will be very high and it may be impossible
to fill the dam,.

Although the probable water level contour behind the
completed dam has hot been surveyed, no leakage from the catch-
ment is anticipated. Not only do the Lower Proterozoic rocks
dip steeply, but they include low grade metamorphic rocks that
are poor aquifers. It was thought that the ferricrete
represented a potential outlet for water through low sadales
(Appendix 1), but this may not be so. The ferricrete examined
near the dam site and low saddles consisted originally of ill-
sorted angular fragments of fresh and weathercd country rocks

in & ferruginous matrix. Subsequently, the ferricrete has been

* DPanplaint A plain of laterasl ercsion by rivers
' (Crickmay, 1933).
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has—bo3r keolinised and is now a thick clayey blanket sealing

off the underlying rock,

Leakege may occur in the watershed area if highly clecaved
and jbinted slate crops out below the waterlevel in iow saddles.
The Jjoints are thought_ﬁb be tight at modcrate depths and it is
probable that grouting will be adequate to cope with such leaks,

A list of poier izl leaks o2n be compiled when the water-

4
3

level contour is vaolng $uove

3y e

1o

On the upstream part of the catchment the ferricrete is at
a higher 1éve1 and better drained than'that near\the main dam
site. Kaolinisation may be less advaenced and the permeability
may be high, This could mean a slight increase in cffective
storagc capacity. Such increasc would not be signifﬁsant if

it

there is abundsnt deep storage but may be important/  the deep
storage is oniy just adequate, In the latter case it might be
desirable to test the ferricrete by diamond drilling before a
final decision is made. No rccommendation for drilling can be

made until the topographic (or photogrammetric) survey  of the

catchment is done.

The investigation was based on the assumption that tﬁel
construction of a wall 150 feet high would be justificed. If
this 1s not so, & shorter wail could bc built downstreem from
the selceeted site, as indicated on plate 2. The spillway for
this would be the site of the diversion works for the creeck from
the western low sadd_le° The maximum possible height of such a
wall would be 80 fest, the length would be 500 feet, and the
maximum depth of water would be 62 feat, The foundations would
be entirely upon greywacke, The spillway saddle has not been
surveyed and a built-up spillway may be necessary, Some
construction would also beAnecessary in the saddle 200 fect west
of the¢ western abutment, and the strength of the western abutment

would hove to be investigeted.
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If this wall is too low, or the abutment too weak, a sccond
alternative site,'5OO fezt downstream from the first, should be
investigated. A wall at this site would be built across the
strike of interbedded greywacke and slate but would have
abutments in greywacke,

The wall would be hetween 600 fezt and 900 fect long, and
from 80 fest to 125 fect of water could be impounded.

The same spillway would be used as for the first alternat-
ive, This spillway is on & branch of the Adelaide River fault
end & detailed investigaﬁion would be nccessary to confirm its
suitability.

if this spillway 1is suitable, and a wall of less than
150 feet height is decided on, cost would be thc major factor in
deciding whether to build at the downstrcam site or to build at

the main site and incorporate the spillway in the wall,

. DIAMOND DRITIING

Diamond drilling is necessary at the main dem site and the
eastern saddle, and is desirable at the western saddle. Drill
sites will not be selected until a decision is made on the
sultability of the storage areca and thec main dam site has been
clearcd, A more detailed map of the foundation and abutment
areas can then be made and drill sites can be selected. Only

general recommendations can be made at this stage.

e -

Main Dam Site

Exploratory drilling is necessary to determine the anature
of{the foundations, important joint directions, and thc exact
gcological structurc, One hole about 150 fect decp is necessary
in the slate and one in the greywacke to indicete the thickness
of ferricrete and weathersd rdck, and the inclination and extent
of jointing, These two holes could be vertical. A minimum of
four inclined holes, each about 100 feet long, drilled downwards
to fresh rock at an inclination of 50? is necessary. Two of
these should be sited to interscct the cuspate anticline on +the

north-east boundary of the greywacke, All holes should be X
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size and should be water pressure tested to obtain information
for groﬁting and about possibie 1eakage, and core samples shonld
be taken for load tests, This requires. the use of a split
core barrel and NM bits, particularly in the ferricrete and
wea thered rock, Between 750 fect and 1500 feet of exploratory
drilling méy be necessary.,

If resultis are favourable, further drilling will be
nbcessary to decide whether an arch or straight wall should he
built, This driliing programne should include at lecast four
holes along the centre line of any proposed foundation trench.
Drilling in the abutment arecas is necessary and several holes
outside the limits of the foundation trenches are desirable,
The amount of drilling would Dbe ihdicated by the results of the
exploratory programme.

Dastern Saddle,

Two diamond drill holes, cach pcnetrating at least 20
fect of fresh rock are necessary to supvlement the geophysical
data obtained in the Bastern Saddle,

Western Saddle,

It may be desirable to study jointing at depth in the
saddle before grouting, All necessary information could be
obtained from two holes in the saddle crest.

CONSTRUCTION MATERIALS.

No search was made for suitable construction materials but
the Noo. :enius Formation greywacke and the Depot “reck LGandstone
were noted as probably suitable as aggregate for concrete or as
rockfill, Sand deposits arc expected in the Adelaide River,
downstream from the dam site, and small gquantities may be
found upstrcan, If adequate sand reserves are not found near
the dam site, crushed Depot Creek Sandstonc could be invest-
igated as an alternative,

No natural clay depoéits‘have beén Qbserved but there are

extensive deposits of ferricrete, somc of which may be an
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adequate substitute for clay. If the ferricrete is unsuitable,

alluvial clays should be sought downstream from the gorge.
Altérnatively, areas of lateritized slate could be investigated.

CONCLUSIONS

The north-west trending section of the gorge may be suit-
able for the consfruction of a dam wall 150 feef high retaining
125 feet of water, The type of wall to be built, and its.
position, :71.% not be decided until the area has been diamond
drilled and accurate geological sections have been drawn, It is
thought that deep excavations will be necessary for the
foundations of any wall in the gorge area.

There is an excellent natural spillway at a saddle on the
eastern interfluve. This spillway will limit the depth of
water to 125 feet at the dam, unless a retaining wall is con-
structed across the saddle, This can only be raised 10 feet
before spillage occurs over a low saddle on the western interfluve.
The western saddle is not suitable for use as a spillway and .
is not a éuitable place for building a retaining wall, Moreover,
if it is used as'a spiliway, diversion works will be nceded to
reduce the risk of scour at the toe of the dam,

A final deqision on the dam site cannot be made until the
survey of the catchment arca is done, No further work should

be done wuntil it is proved that adequate storage is available.
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APPENDIX 1,

HELICOPT:R RECONNAISSANCE OF THE ADEIAIDE RIVER
GORGH DAM SITHS AWD CATCHMENT AREA,

L T T e W W LA e e e ¥ Y B d

Two flights up the Adelaide River gorge werce made by the
writer on 30th March,1960. The first flight was a rcececonnaiss-—
ance to locate potential dam sites and possible drawbacks to
gach site, The second flight was made to investigate egach
site more closcly.

Threc sites were noted; at the downstream entrance to the
gorge, within the gorge, and at the upstfégm entrance, The
estimated width 2t the lower site was 1200 feect, and at the
other sites was about 800 fecet. The country rock at all three
sites appearced to be well jointed messive quartzite or quartza
greywacke of the Noltenius Formation, No clearly-defined
joint pattern could be detected, Folding is thought to occur
but the examination was not sufficiently detailed to confirm
this,. A bricef visit on foot to the gorge showed that the
quartzi%e is interbeddéd with slate or phyllitic slate, The
regional strike is approximately north-north-cast =and dips
range from vertical to steeply west.

The gorge follows the strike of the bedding for most of
its course but swings across the strike at the middlé site,
Walls at the upper and lower sites would thus have to be built
across the bedding and might have very hetcrogencous foundations.,
Therce is a better chance of obtaining homogencous foundations
at the middle site where o wall could be buils p'rallel to the
bedding, although the final selection of the site wQuld depend
upon the height and design of the wall. dxaminetion of

saddles and crceks on either side of the gofge indicated that

]

a wall about 200 feet high could be built at the middle and
uppsr sites without danger of spillage across the sides of the
gorge. Unfortunately, therce is no certainty that such a
depth of watcr could bemstoréd without lsakagc out of the

catchment arca, the naturce of which is discussecd,

e |
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The coastel plain of the NMorthern Territory is advancing
southwards by a process of scarp formation and pedimenfation
involving the bevelling of numerous valley floor rlains
or panplains. As the coastal plain extends, these panplains
coalesce snd are separated only by residuals of the original
dividese. Because of this, there is an escurpment zone but
no clearly defined scarp between the coastal plain and the \
main tableland, | Upwarping of the tableland along north-west and
north-north-enst axes, ~nd eustatic changes of sea level have
caused irrcgular and intermittentjfojuvenntion of strcams.

This has rcesulted in repeated rivér capture and recapture and
the formation of windgops.

During one of the rises in sca level, thce whole topography
of the arca was modificd by the deposition of a laycer of
ferricrete (a cozrse, poorly sorted, intenscly porous gravcel
with a ferruginous cement) on the coastal plain. The surface
of the ferricrete has a meah northerly gradicnt of about 10
feot per milc in the escarpméﬂt zonc, but this figurec may be
excceded, and the dircction probably varies ncar hills. Modern
rejuvenation has cnused’streams to be inciscd into the |
ferricrete,

The catchment arca of the Adelaidc River dam sitce is
wholly within thc cscarpment zonc, The watcershed is a linc of
high relief in which the lowest points could be windgaps at
mich the same level as the proposcd dam wall, Morcover, the
feorricrete floor of the catchment may be as much as 50 fect
thick and could cxtend through any windgap into the Finniss,
Daly, or Ferguson, drainage systoms. If this oceurs,  the
cffcetive floor of tho windgap may be the basc of the ferricrete
bceause of the high porosity and permeability 6f this rock in
many placcs. The dangcer of scepage losses through the
ferricrete is slight in the extrceme south of the catchment,
where the basc of the ferricrete is cxpccted to be about 200

fecet higher than the foot of the proposed dam, .and wherce
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windgaps are commonly higher thon the ferricrete, The major
danger is from windgaps in the north. These are likely to be
wider, lower, and more extensively covered in ferricrcte than
the southern ones. In general, it may be stated that any arce
on the watershed must be regarded as a potential sourcc of
saepage losses if the minimum height is lezs than 50 fect
above the intended final water level i the dem, Any such
arca should be investigated and, if neccessary, drilled to
sscertain the thickness of thc ferricrctc floor,

Finally, boéause the storage area consists of coalescing
panplains of very low gradient; the ceffcective head (for hydro-
clectric purposcs) would be at a minimum and the evaporation
arca would be at a maximum for a given volumec of water.,
Moreover, the storage capacity of a high wall may prove to be
far in excess of the available water, In the early stages,
losscs by pcercolation underground could be high until the
ferriorcete became saturated, Such losses might be morce
apparcnt than real, as much of thce water stored in the ferric-
reté Wodld be available at a later date and would not be
subject to cvaporation losscs.

CONCLUSIONS

Detailed geological survey of the dam sites is nccessary

before a decision on the final site can be made, This should

be followed by investigotion of sites of potcntial sccpage

loss around the watershed, Finally, when the maximum watcr

level contour has becen plotted, all saddles below or not more

than 50 fecet above this contour should be investigoted,



APPENDIX 2,
GENERAL RECONNAIZSANCE OF THE ADZLAIDE RIVER
GORGE DAM SITES

Three days, 24th, 25th, and 26th May, 1960, were spent in

and near the Adelaide River Gorge, investigeting the middlce and
upper dem sites (see Appendix 1) and two saddles on the castern
watershed.

The first saddle investigated is at the head of a small
creck, which flows into the gorge from the e;st, about half a
mile above the middle dam sitc. The lowest point of the saddle
is about 130 feet above the level of the bank at the dam sitce
and about 150 feet above the strcam bed. The contact between
Uppcr Proterozoic quartzitic sandstonc and greywacke of the
Noltenius Formation is on the west side of the saddle. The
contact, which is not exposed, 1s thought to bec a fault because
of intensce shearing in thc greywacke, parallel to the inferrcd
contact, If this is the case, and if thc water level in the
dam approachcs the level of the saddle, there is a danger of
leakage both at the fault and through the Upper Protcerozoic
sands tonc, The sandstonc is well jointed, strikes at OuOO,
and dips south-cast out of the catchment arca, at botween 100
and 150. Grouting should sufficc to prcvent leakagc.

The sccond saddlc, at station 62 on the castern watcrshed,
is about 90 fect above bank level at the dam site, Bedrock in
the saddlce is wvertically clecaved silty slate of the Noltenius
Formation; thce striko of the¢ cleavage is ouoo, acréss the
saddlec. The slate is partly concealced by & skin of ferricretc
and the crecks on both sidos of thc saddle occupy wide flat
valleys floorcd with ferricrcotce. The maximum thickncess of
ferricretc in the saddlc s about 10 fect, so that the cffcect-
ive height of the saddlc is reduccd to about 80 fcct above
bank levcl. If the depth of water in the dam is to be greater
than 80 feety, the ferricrete will have to be scaled, Grouting
mey not be adequatc for this, becausc of the very high porosity

and permcability.
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The sub—forric;eto profilc of the saddle could be plotted
is

very easily by rea&i;ity traverscsg and & check bore~hole or
shaft, If a rctaining wall is to bc built; its foundations
would have to extend into bedrock below the ferricretce. Until
the degree of dccomposition of this bedrock is scen, no fore-
casti of foundation depth can be made. An csitimate might be
obtaincd from a resistivity survey.

The upper dam sitc was examined briefly. The gorge is
flat-bottomcd and stecp-sided and the river is ihciscd about
20 feet into the ferricrete floor. Vo oqtcrops were scen in
the floor, whoerce bedrock is thought to be silty slate of the
Noltenius Formation. The banks arc strikomridgos of grecywackce
dipping steeply west. The sitc might be suitable for a thin
arch wall as the greywacke ridges would not prescent buttress
problems, but much cxcavation would bd nceded in the stream
bed in order to reach solid rock,.

The middle dam sitce is at a point where the river bonds'
from north-cast to north-~west and cuts through a strikce ridgce
of grceywacke. The cstimated thickness of the greywacke is

about 600 fect, the strike is OlJ,Oo and the dip is 700 north-

wes te The greywacke is a chloritic mediuwn-~grainced to coarsc
rock conteining pcbbly lenses. There are many anas tomosing

quartz-spccularitc veins ronging in thickness from 4 inch to

6 inchcs. Two silty intcrcalations arc suspccted, cach with
a maximum thicknoess of less than 100 feet,. The flat botitom

of thc gorgce is covercd bylforricrotc, scrce, and rccent
alluvium, and thc¢ maximum depth to bedrock is not knovn but may
gxcced 30 feet.,  No outcrops were sceeon in the shallow parts of
the stroeam, Mo cvidenes could be found to show that faulting
was the causc of the change in dircction of the gorge. A
slight awppercnt off-sctting of the main grcecywacke outcrop on
the west bank mey be due to 2 small fault., This will have

to be investigated in greater detell as a possiblce sourcce of

leakage but is not thought to bo dangerous to the stability of
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; the dam wall, Folding could not bc detccted on cither bank,
* but there  are many vertical joints striking at 180O to 0900.

Grouting will probably bc nccessary over the full length
and width of wall bclow water lcevel and decp cxcavation to
bedrock is nceccessary.

CONGLUS TONS.

The natural advantages of the middle sitc justify further
investigation, Beforce sudb work is done, howcver, it will
be necessary to complcete the investigations on the naturc of
the watcrshed, The north-western side of the watcrshed is
rogarded as potentially less satisfactory thanvthc castern side
and no work should be donc on the gorge until the minimum height
of the western watershed is known, As soon as this information
is available, a dccision on the height of the dam wall will have
to bec madce. Topogravhic surveys will thoen have to be made of
every low saddlc, followed by dctailcd geologicel surveys. If

- ' the saddlcs prove to be suitable for closurc by grouting or the
construction of incxpensive rcetaining walls, thc middle sitce

can be clearcd and surveyed in detail.

o



APPENDIX 3.

ADBELAIDE RIVER INVESTIGATIONS
GREOPHYSICAL INVEBSTIGATION. OF EASTERN LOW SADDLE

o A RTINS T AT TP S T S A T A - it el

The ecastern low saddlce botween survey stations 62 and 65
wes visited on 22nd, 23rd and 24 th June, 1960; and 12th and
13th July, 1960, The purpose'of the investigation was to
investigate the depth of ferricrete and decomposcd rock in the
floor of the saddle, Resistivity surveys werce undertakon and
the findings werc to be confirmed by hand auger, In the event,
it proved impossiblce to dfill hand auger holcs in the ferricrete
beyond a dcepth of 5 fe¢t; A hand auger with a screw typce bit
was uscd in the first attompt, The bit shearcd off at a depth
of 5 feot, A chisel bit was thoen tricd.. This could not
be with drawn at o depth of 3 feet and had to be dug out. A
percussion tynce auger was thon tried. Several holes were
drilled, thec decpest being 5 fect. Lach ‘holc was stoppcd after
rcaching & stagc at which no advancce was madce in two hours
drilling. The bit had to be jackced out of cvery hole.

RESISTIVITY OBSERVATIONS: '

The instrumont uscd was o Japancsc-constructed meter of
the Megger type, loancd by the Dircctor, Water Resources Branch,
N.T.A.o A hand-opcratecd altcrnating currcnt goncrator is
incorporated in the meter and dircet valuces of resistance arc
measurcd, It was uscd with four stocl clectrodes in the
Wenner arrangemcent, Traverscs at depths of 5 fect, 10 feet,

15 feot.and 20 fceot, and depth probes at intcecrvels of 20 fect
were donc alohg the croeost of the saddle, During thce attcempts
to drill auger hbles, it was noted that therc was a layer of
alluvial sand of constant thicknuss (2' 9") overlying the
ferricrete, Somc patch.s of the sand, on the west side of the
saddlc, had booﬁ blown into small duncs.This sand laycr had an
unduly largce influcnce on the 5-foot constant depth traversc,
particularly on thc west sidc and the traversc was rcjcctéd as

unrclisble, The 10=foot traverse was not rcliablce hut
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indicated & broad shallow velley with its dcepest point about
250 feot from sﬁrvoy station 65, The 15-foot and 20-foot
travorscs were almost identical and indicatced that the undcer-
lying rocks were feirly homogenéous at thesc depths,. It scums
possible, thereforc, that the change from ferricrete to bedrock
occurs between 10 feot and 15 feet boelow the floor of the saddlc,
The differcnce between the 10-foot and 15~foot traverscs was so
markecd that the change may ocecur ncar the 10-foot depth. An
alternative cxplanation of the curves is that the ferricrote
was dopositcd in a dccper valley, is morc than 20 fect thick,
and that thce 1l0-foot dcpth coincides with the watcer taﬁlc in the
ferricrete.

A dopth probe at 240 feot from station 65 was taken to a
depth of 100 fceot and indicated thot the base of the ferricrcte
could be at cither 10 feet or 25 feot and that this rcsts upon
rock weathered to a depth of 4O fout. This was th#ought to Dbc
the maximum depth 1ikcly to be reached along the crest and all
other depth probes were stopped at cither 50 fect or 60 foot,
The rcecsults woere then collated on a-topogranhic section, The
basc of the weatherced rock was deepest below the centrc of the

saddle but the basce of the ferricrete could not be identified

with cortainty. Two horizons weaoe identificd. The top onc is
at a constant dcpth of approximetcly 10 fcot. The lower onc

has the shapc of a broad V, 150 foot wide and 25 feot decp, and
is parallcl to what is believed to bé the basc of the weathercd
zonc in bedrock, about 15 fecet below, The constant depth
horizon is probably thc watcr teblc in the ferricrcte, and it
is thought that the broad Veshapced valley is the original
valley in which the ferricrcte was deposited,

An important fact notced during the attempts to oxtract
the auger bits was that the ferricrcte contains a high propor-
tion of clay and that many of the fragments of country rock arc
kaoliniscd. If this is gencrally true of thoe catchment area,
leakage losscs through the ferricrcte arc not cxpected to be

high.
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A single bore-hole tu a depth of 60 fecet at 240 feet from
station 65 would be adequate to confirm tha geophysieal inter-
pretation,

A narrow gorge cxXists 3000 fect downstream on the idelaide
River side of the soddle and o single depth probe was done nounr
the gorge to escertain the nature of the foundotions of a wall
built across the gorge. One depth probe was not enough to
establish the profilé of the sdbferricrete flndr oy even
estimate the depth of ferricrete. The ferricrete may be more
than 20 feet thick.ald weathered rock moy extend to 60 fect.
Topographical survey has since shown that the fall to the gorge
is 30 feet ~nd that a wall to the 300 foot contour in the gorge
would be L20 feet long and 70 feet high (maximum) as opposed to
800 feet long and 25 feet high in the saddile. The moximum
possible altitude of the crest of a dom built in the saddle.
is 300 feet. A wall 1300 feet long and 52 fest high with the
crest at 315 feet, could be builﬁ 600 feet dowmstream. e

similar wall in the gorge would be about 500 feet long ond 85

fest high,

RECOMLIENDATIONS :

The minimunm thickness of ferricrete over most‘of the
sa2ddle is 10 feet. If ne zttempt is made to incresse the
effective height of the saddle, the only extra work necessary to
prevent lesksge is grouting round the edges of the ferricrete,
Weter should not be allowed to overflow across the sadile
because of the probzble ease of erosion of the ferricrete., If
cons truction work is to be done in the saddle, exhaugtive tests
will be necessary to esteblish the load-carrying capacity of
the ferricrete,

If construction is decided upon, the choice of site will

be based upon the finsl water level and consequent building

cos ts. If the final contour is 300 £ , the saddle may be
the most suitable site for e wall, For & higher final contour,

the gnrge may be more suitable.

. ) . should .

L. complete geological survey, . be superimposed on
the recently compluted 30 foot to one inch plon of the sadile
and gorge,
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APPENDIX 3

Depth
Probe e 5 6 7 8 °
Distance _ 73 £t. from
from 320 300 240 220 200 180 Station 65
Station 65 .
Vertical » =3 ok . l -3 =3
Depth V/I |Pax10 | V/I V/I v/I |Pax10 | V/I  [Pax10 v/I v/I |max10 [V/I {Pax10
feet : ' T
4 115 |88 110 135 130 1150 115 140 120 194 :
5 55 152.7 | 80 65 1071 87.5 { 87.0 | 15 50 {47.8 190 [86
6 50 5T7.45 1 35 35 57.8 }50 57.4 45 27.5 {31.6
7 8.5111.38 | 16.5 23.5 40,3 |30 40.3 29 145 [14.5
8 8.0112.22 | 11.0 14.0 18.75 | 28.7 |23 35,2 18.5 8.0 {12.25
g 13,0122.4 5.5 7.5 .75 1 16.82115.5 1 26.8 | 11.0 4,5 1 7.26 :
10 9.01 17.25 4,5 3.25 5 6.7 | 12.5 23.9 T.5 35 1 6.7 5.5 110.3
12 4,01 9.2 4.25 2.25 .6 5.98] 5.0 11.23 3.0 1.9 { 4.37
14 2.150 5.75 1.1 0.95 .7 4,567 3.2 8.56 1.9 1.45] 3.88
15 - - - - - - - - - - - 2.151 6.2
16 5,01 15.32 .95 1.25 0.95 1,2 | 3.671 2.0 6.13 1,45 1.3 | 3.97
18 8.0127.5 1.2 .65 0.77151 2.68 *1.15 1. 3.96] 1.35 4.65 1 1.3 1.1 3.8
20 20.0} 76.6 .9 1.3 04251 - 1.63[ 1.25 4,801 1,171 4,461 1.25 1,01 3.83 1.351 5.2
25 17.51 83.5 .6 1.5 1,2 5.74 0.75 3.581 0.95}7 4.55| 1.1 0.8 4.07 75 3.6
30 0.8 4.6 1 1.9 1.3 1.25] 7.2| 1.15 6.62] 1.0 5.795{ 1.15 0.9{ 5.17 .71 4.0
35 1.0] 6.7 1,2 0.9 1,151 7.7 1.1 | 7.4 1 1.0 6,70 0.8 0.9 6.06 .79 5.05
40 2.6/ 2.0 1.0 1,2 0.9 6.91 1.33 10.12| 0.9 6.91 1,09 0.9] 6.88 .59 423
4 5.01 4.30 .24 0.7 0.8 6.9 1.20| 1Q.18] 0.9 7.751 0,95 0.9 7.78 51 4.3
50 1.5 1.4 0.5 0.75 0.8 7.650 1.151 11.0} 0.875( 8.37 0.75 0.9f 8.6 LT 6.7
55 0.18 0.6 0.8 8.4
60 0,65 0.8 1 9.5 1.10] 12.6
70 1.0750  14.45
80 1.0 | 15.3
90 0.95] 16.5
100 0.87 | 1.3
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APPENDIX 4

ADELAIDE RIVER DAMSITE
INVESTIGATION OF SADDLES ON WiST SIDE
OF GORGE

Two low saddles occur at the head of a small creek that
flows into the gorge from the west, north of the middle damsite,
-As it is understood that the lower of the two saddles may be
selected as a spillway and a detailéd topographic survey may be
undertaken; no detailed geological map was prepared and invest-
igations were extended to'the surrounding area.

Both saddles are floored by slate or slaty siltstone in
which both bedding and cleavage strike north-easterly along
the cenfre line of the saddle. The cleavage is nearly vertical
and fhe bedding dips at about 500 north-west, The dominant
rock type near the saddles is slate but sheared grit and greywacke
are dominant nearer the gorge. Several gquartz-specularite
veins were observed east of the lower saddle, Observations in
stream sections indicate that all jointing is closed at a depth
of between 50 feet and 100 feet below the crest of the saddle

but there is grave danger of leakage in the more intensely

weathered rocks near the surface, The top few feet are effectively

slate rubble and it may be necessary to replace them by a concrete
cap. Grduting will be neccssary at both the saddles.,

An extra problem is that of scour at the foot of the main
wall if the saddle is used as a spillway. The spillway creek
joins the main gorge at a p.int very near the probable position
of the toe of the wall, To prevent scour it may be necessary
eitﬁer to strengthen the toe or divert the creek. The latter
méy'be the easier solution, A small hill stands at the con-
fluence of the spillway creek and the Adelaide River, The
creek now runs on the south side of the hill but in former times
it flowed north of the hill, It would be possible to excavate a

new chamnel north of the small hill.
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A decision on the spillway should not be made until
: \ the A
detailed surveys of the east and both/west low saddles have
been made and the final water level contour has been selected.
If the west saddle is selected, the east saddle will have to
be built up so that its final height is greater than that of
the west saddle. If the east saddle is selected, either no
such extra construction or less construction will be necessafyg
according to final water level, The east saddle has & far
larger capacity than the west one so that the cost of const-
ruction in the east saddle will bé much greater per vertical

foot than that in the west saddle.
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