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1984/08. Stability assessment of the Kelcey Tier Reservoir Project

A.T. MOON

Abstract

It is proposed to construct a new 10 M] reservoir close to the
existing reservoir at Kelcey Tier. The project area is located within
an old landslip complex in sediments of Permian age.

The proposed reserveir is located on a ridge which appears to
have been stable for many years. If the site is developed carefully
the risk of renewed landslip movements affecting the proposed
reservoir can be minimised.

INTRODUCTION

The Kelcey Tier Reservoir Project involwves the construction of a
10 Ml reservoir close to an existing reservoir at Kelcey Tier, two kilometres
west of Spreyton [DQ437366]. The site is located on an east-facing slope
overlooking the Mersey River. The slope is underlain by sedimentary rocks
of Permian age. A geological investigation of the site was undertaken in
1956 (Burns, 1957). This investigation concluded that large landslips had
occurred at the site in the past. The report suggested that the area was
unsuitable for reservoir construction, as the slopes were "still potentially
unstable and reservoir loads would only accentuate the instability”.

RESULTS OF SITE INVESTIGATION

The present investigation consisted of a site inspection, a seismic
refraction survey, and the excavation and logging of three test pits. The
site inspection confirmed the presence of the large old landslips reported
in 1956, Both the proposed reservoir site (Site 1 on Figure 1) and the
alternative site (Site 2 on Figure 1) occur within the old landslip complex.
The seismic refraction traverse indicates that undisturbed and unweathered
bedrock does not occur within 10 m of the ground surface. The backhoe pit
encountered weathered sandstone and mudstone (detailed logs of the test
pits are given in Appendix 1). The weathered rock would have moved when
the landslip was active but if there are no further landslip movements it
will provide a sound foundation and can be readily excavated with a bull-
dozer and ripper. 1In 1956 a shaft was excavated by hand to a depth of
8.5 m at the proposed reservoir site. It is not known whether this depth
was the base of the o0ld landslip or whether movement occurred at greater
depths.

DISCUSSION

If either of the sites is to be developed the proposed site (Site 1)
is preferred from the stability point of view to the alternative site
(Site 2). Both sites occur on ridges but there is less potential for land-
slips to develop around the southern site. Gentle slopes occur in all
directions except towards the north-east, and this slope has been effectively
monitored by the existence of the pipeline. The alternative northern site
is more exposed and steeper slopes occur on several sides.

The pipeline running south-east from the existing reservoir and
immediately north-east of the proposed reservoir was constructed many years
ago (about 1900, definitely before 1903, B. Monks personal communication).
There have been no reported proklems of cracking or movement of either the
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Pipeline or the existing reservoir since construction. This implies that
the proposed reservoir site has been stable {(i.e. free of any landslip
movement) for at least that periocd, If the reserveoir site is developed in
such a way as to increase the stability of the slope, then the risk of any
landslip movement affecting the reservoir in the future could be minimised.
If the weight of the full reservoir is less than the weight of the material
excavated for the foundation, if the excavated material is completely
removed from the site and not dumped anywhere on the sleope, and if careful
attention is paid to drainage, the development of the site should improve
the stability of that area. It is also important to ensure that no develop-
ment detrimental to stability occurs anywhere on the slope north or east

of the proposed reservoir.

In order to ensure that the weight of the full reservoir is less than
the weight of excavated material it may be necessary to consider a reservoir
of smaller capacity than the 10 MI proposed. Alsc a steel reservoir has
the advantage that it may be reusable should any problems occur in the
future.

SUMMARY AND CONCLUSIONS

The proposed reservoir site is within an old landslip complex. The

site is on a ridge with gentle slopes on all sides except towards the north-

east.

The slope north-east of the site has been stable for the life of the
pipeline.

Risk of renewed landslip movements affecting the proposed reservoir
will be minimised if:

(1) the full reservoir weighs less than the material excavated
from the site,

{2) all excavated material is removed from the area,

(3} drainage ensures that no additional water flows onto the
north-east slope, and

(4) development is restricted downslope of the reservoir.

The material to be excavated from the site will be rippable with a
bulldozer.
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APPENDIX 1
Explanation sheet and test pit logs
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TASMANIA DEPARTMENT OF MINES

EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Penetration
123
———1— Nao resistance

ranging to

— refusal

/A

Water

Notes - samples and tests

uso Undisturbed sample

22 Jan, 80 Water level
on date shown.

Water inflow. N

Water outflow.

50mm diameter.
Disturbed sample.

Standard penetrometer
blow count for 300mm.

N* SPT + sample.

/8

Material classification

Based on Unified Seil

Classification System.

In Graphic Log materials are
represented by clear contrasting
symbols consistent for each project.

Moisture content Consistency | 4 senetrometer Density index -
(kPa)
D Dry, looks and feel dry. Vs Very soft. = 25 VL Very looss. 0-15
M Moist. no free water on hand S Soft. 25 - 50 L Loose. 15 - 35
when remoulding. ¢ a 50 )
W Wet, free water on hand irm. - 100 MD Medium denss. 35 - 65
when remoulding. St Stiff. 100 - 200 D Dense. 85 - 85
W E— VSt  Verystiff. 200 - 400 VO VeryDense 85 -100
PL Plastic limit. H Hard. = 400
P Plasticity Index. Fb Friable.
eg. M>PL - Moist, moisture content 2 :
. greater than the plastic limit. o ¢ Vo !“ is tast result
= is range of resuits.
Cored borehole log
Case - lift Fluid loss Lugeons Graphic log
- Lugeon units (pL) are a measure
Casing used. No loss of rock mass permeability. For Mo cof
a 46 to 74mm diameter borehole
50% loss 1 Lugeon is defined as a rate of Rock substances represented
: loss of 1 it ‘ et by clear, contrasting symbalis
Barrel withdrawn. 100% loss. oss of 1 litre per matre per minute. consistent for each project.
1 Lugeon is roughly equivalent to
a permeability of 1< 10-* mm/sec.
Weathering Strength point load strength  Significant defects
index |s o (MPa) .
Fr Fresh. EL Extremely low. < 0-03 Significant defects shown graphically.
SW  Slightly weathered. VL Very low. 0-03 - 0-1 \
i ; Joint.
HW Highly weathered. L Low. 0-1-0-3
- 1
EW Extremely weathered. M Medium. 0:3-1 il Shoyead 2080,
H High 1-3 "..| Crushed seam.
VH e 3-10 o  Infill seam.
EH Extromaly Nigh. =10 Faﬂz Extremely weathered seam.

Note: X on log is test result.
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TASMAN'A DEPAHTMENT UF MINES excavation no. i

ENGINEERING LOG - EXCAVATION oot 1 of |

&/38

pojet KELCEY TIER RESERVOIR location ~ SPREYTON
co-ordinates — exposure type TEST PIT pit commenced 1] Jam 954 , 8-30a-~
e squipment CASE BACKHOE pit completed 11 Fon (F€4 | 900 am
RL 115m (dff'ml) 500mm buckel logged by ATaAGon
excavation dimensions operator 1 APP(“LS checked by
35m x 05m x 20m desp
5 hand
3 notes | metres| £ £ material :r::ttlrl:
§ 3! 2 ii soil type: plasticity or particle characteristics, _‘_5‘;5 22| K structure, geology
A g rtests ;, 3 g 3 colour secondary and minor components S 3 «2888
¥ ++‘|" oL| Orasnie Stk CLAY ; soma growel | | R
! ! w uJJ 1;'4'{ l:\?mg I'Uu'rss, w.n, shw d&af'm;! 3"5 w S | ez
{ ig :'SZC_" Sitl:jcub,\/i P“h?‘ﬁrhﬁhflﬂﬁfclkj, : IBf HoR1Zow
_ ""76/\ MH] some gravel (ruzle fraquents') meay rosls o Hasured]
40,4 -
127] | Mixkire 4 SOILQB%) and ROCK FRAGNENTS Lid |
By - (30%), ' |= S v Y
Li-‘ ‘C_L SoiL mmhas Siu’j CLA‘Y,MO“['ugﬂj || | {4 ‘f -
1 7= M| yellows browm aud eranga lioviath | ExTREMEL)
H < '\:rej llow || weaTHERED
SRS ROCK conss SANDSTONE , 4 -
—"..: b"ﬂ'l-d:f\ and pale grey fure 6 meduwunm SREATIVE v
d@ ﬂm‘dJ“"jU*juu.Ii\end,imﬁu\fj&\ |
) :’.-'.' 1
'l; - HOLE SToPPeD AT Zm - Uery sow DigEiNgG | .
i 4 i :
| ] d
§ 1 1
i i ]
i : J
i
sketch | i
S e
} (™)
‘ | s =
J i
B
| ! l B
= { !
"
e =
‘ | 1
| | ;
| | 3
T ‘ 1
{ |
a l |
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION
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excavation no. 2

sheet | of ]

project KEL.CEY TIER RESERVOIR_

location  SPREYTGN

co-ordinates :__' exposure type TEST PrT pit commenced || Jon H§G 9,00
ipment  CASE BACKNOE it completed S
n U35 m (approx)  Goown buckak s ot e
excavation dimensions operator D. p"f Pln.b checked by
5m x 0-5m x 2-§ra cleap ~
s - hand
b i notes |metres| S | material < | ometer
s | samples, mER ! sail type: plasticity or particle characteristics. 5;! =| kpa structure, geology
2|35 tests | I s colour secondary and minor components %S|55 -
123 = = ia -§ 22888
*HoL| O e Silhy LA ; : D TOPSoiL
il e e e e B ] :
IN| 2| Sl cLhY | grey-broum Fu'ﬂh Pld-sfﬂ'-i@, B’ HoriZon
~\|M ?
: B 15 M some rocke fraguaals | molg Fissured ]
Lo [Mutise of 501(30%)and Rock FracHerTs 1
1 '? (!0%) x
T¥ |t | soll-consisk of Sifly LAy ad cluyey 3
E 1o | ﬂ'&;:" plasticty | motted grey), ExReMery |
L8N B Sogen WEATHERED
1\es RoCk consints o SANDSTaNE yellow SAUDSTENE |
{=0] | b and grey |, fure & maduim gruined
2]-7| | Mghly weathered | very low f5 madui k
15 g Sﬁ‘uxjﬂn -
HILE STOPPED AT REGUIRED DEPTH- 2-8m 7

sketch
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION
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excavation no. 3

sheet 1 of 1

poject  KELCEf TIER RESERVOIR location SPREY TN

co-ordinates

exposure type TEST 1T
equipment  (ASE BAcKHoE

pit commenced 1/ Fan 1754 ,1§-0o~e
pit completed 1] For 1794’1030...

NSRRI

MUDSTENE an abeve.

AL 111 m (qrfﬂc.) 500 mm buckael logged by A — Moov
excavation dimensions operator checked by
Emx 0-5m x 3-Om Ak *ﬂdeb‘s

§ =| | notes |metres| & |. material :

S | 2|3/ samples MER soil type: plasticity or particle characteristics, 5;! 2> structure, geology

i a § lests | i g colour secondary and minor components gg g 3

123 - 8|8
B H+ Orgamic Sil - ]
) 5 e R el 7 ol il A IS
’//( N -?C Mixliee. of SOIL (307.) and RoCk FRAGHENTS (m) CoLkiung
/ : g g W SOIL comsinbs a cLay, yellow browm | hegha ( sLoPe
% = & {5 Plast'atj 1 Sama Gruwre | s ' Défd!!‘rs)
? | J3s ‘;*:: xmm SANDSTONE and MUDSTANE |

; 1. dronm | icwly westirered, E
% 2,4 very la?: % wmadas Hu.j th E
2 B ’ .
g | 165 Mudie of sot (‘?oz:)ml Rod¢ anqﬂfun@)r.) ]
' e & . E(TWE“- 7]

? | dﬂ'oo = mkd] Slllj LAY, gellow bmav ond wﬂmm—g N
g 7 ™. low P‘““b:‘tj SANpSTonJE p
? 52 i : £ Qo(j( gm{ﬁ SANDSTONE a»J - ]
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