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SYINOPSIS.

This report embodies hydraulic model tests undertaken
to supplement the investigations previously carried out and
published in Report No.8 "Flood Mitigation Measures for the
City of Launceston™, September 1959,

The use of curved traiming levees located in Royal Park
and breakwaters in the Tamar River to divert the South #sk
river are investigated as alternative proposals to the straight
training levee in Royal Park previously recommended in Report No.8.
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LAUNCESTON FLOOD PROTECTION AUTHORITY

SUPPLEMENTARY REPORT BY PRINCIPAL ZXECUTIVE OFIICER,

1. INTRODUCTION

In accordance with the recommendation contained in Clause 7(3)
of the Final Report of the Launceston Flood Protection Authority dated
September 1959, supplementary hydraulic model tests have been carried
out and gre described and analysed hereunder.

2, HYDRAULIC ASPECTS OF POSSIBLE VARTATIONS OF THE PROPOSED SOUTH ZSK
DIVERSION STRUCTURE '

21 Description of Tegts

Tests were carried out on the model for the various alternative
types of diversion structures listed in column 2 of Table Sl attached.

211 Height of Straight Roval Park Levce (Test Series Y)

The first series of tests in this table 81 is a refinement of
model tests No,7 of Section D6,35 of my original report. In these
supplementary testsy, a straight levee was located in Royal Park as
shown in Fig.3T of Vol.2 of my original report, but the height of the
levee was progressively lowered to determine what effect such lowering
would have upon the height of the surround levees necessary to protect

Launceston from the "probable maximum flood".  Such lowering, of course,
involves the overtopping of the levecy but this is not considered to be
harmful as there will be slack water on the eastern side of the levee.
Therefore, damage to the earth levee would be quite minor, and the con-
crete leveey which is the basic diversion structure, would be quite
unaffected. '

2,12 Effeet of Curving Royal Park Lovee (Tesgt Series 17)

Test Seriecs 17 and 18 were designed with the objective of improving
the methods of diversion of the South Esk jet in the following respeciss—

(a) To increase the hydraulic efficiency of the diversion mechanism.

b) To reducs the high velocity flow along King!s Wharf which
& g
occurs for the "probable maximum flood" discharge when a
straight training levee is uscd. g TINNCRRTY OF MEw g

- £r ‘fFHEHi,f,’
(¢) To reduce the surge action along the Inveregk-Invermngy”
levee betwoen Charles St Iridge and Xing's Wherfysthus

reducing the required height of these levees,

k

Tests were carried out only for the "probable maximum flood" as it
is congidered that this is the only consideration roquiring investigation.
Two locations were triedy as shown in Figs, S1 and 852,
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2,13 Effect of Curved Breakwater in Tamar Channel (Test Series

19 and 20).

Test Nol.19 is designed to investigate the effectivencss as a
diversion structure of a curved breskwator from King's Bridge to the
northern end of Royal Park as shown in FigeS3 attached. Such a
diversion structure mskes possible the reclamation of considerable
areas of the upper reaches of the Tamar for incrcase in park area and
provigion for better road approaches to the proposed new bridge over
the Tamar at this point.

This test showed that greater efficiency could be obtained hy
bringing the northern end of the curved breskwatcr further west, and
test series 20 was then carried out with the breakwater located as in
FigeS3 and with the northerly terminating point of the breakwater at
progressively shorter distances from Cataract Bridges

For tests 19 and 20a South Hsk discharges of 1504000, 200,000 and
250,000 cusecs were used, but for the remaining tests only the "probable
maximum £lood" discharge was considcred.

214 Effect of Groynes

Various arrangements of groynes projecting from the bank of the
Tamar in the vicinity of the Yacht Club were tried out, but it was
obwious that their effect in diverting the S.Esk discharge was not
appreciabley and no quantitiative tests were madoc.

242 Results of Tests

Results of tests are summarised in Table Sl attached, For each
proposal flood levels were measurcd at all relevant points to determine
its efficiency in flood mitigation., Results are shown in Tables S3 to
S5 attached, and have been surmarised for flood levels in the Upper
North BEek arcay, at Tamar St.Bridge and in Home Reach in Table No,S1
attached for the "probable maximum flood", In addition, velocity
measurements were taken where necessarya

2.3 Discugsion of Results

2431 Lowering of Height of Straight Training Lievee

Test NoaT7 of attached Table S1 shows that, for a straight levee,
an adopted levee height of BLe.32 is the best combination of cconomic
and hydraulic cfficiency, This provides for 5 feet depth of water over
the leveel, Tor this height of straight training leveey; the required
levels of surround levees to protect Launceston would be the same as
those required when a non-overtoppable straight levee is used.

2032 Uge of Curved Training Levec in Royal Park

However, test series 17 and 18 indicated clearly that a curved

ovcrtoppable training levee in Royal Park as shown in Figs, S1 and S2

is more efficient than a straight training levee at the same gencral
location, It will be noted from Table Sl that if a curved training
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levee in Royal Park is located as in Fig.Sl attached, the heights of
the surround levees for the protection of Launceston above Charles St.
Bridge would bo, in general, one foot lowsr than the heights necessary
if a straight training levee at RL.32 in Royal Park were used.
Obviously levee heights along the bank of the Tamar would be unchanged.

This is a most important result, and means that the use of a
curved training levee in Royal Park will reducc the heights and costs
of surround leveecs below the values given in my report of 15th August

1959.

It will be noted from the Upper North Esk values in Table S1 that
if the curved training levee in Royal Park is locatcd as shown in
FigeS2 athached, the surround levees can be reduced in height by a
further 0.5 feot (22.5-22,0), This location, howevsr, involves a
slight projection of the curved levee into the North Bgk River at its
confluence with the Tamar, It is understood that the channel used by
island shipping proceeding to the North Esk Vharves follows closely the
southern bank of the North Esk and this projection might be a slight
disadvantaze. However, it is felt thet this is not a material factor.
A more serious objection to this proposal is the fact that relatively
expensive sheet piling would be necessary for the northern extremity
of the levees for the lagt 300 ft, of conshruction,

2,33 Uge of Curved Breskwater in the Tanmar Channel

The location of the curved breakwater shown in Fig,34 attached for
test series 20 is obviously better than the location for test series 19,
which is given in Fig,S3. Taking the test results at their face valuey
it is clear that a curved breakwater located as in Fig,S4 and of length
1815 feet is hydraulically a most efficicnt diversion structure, Table
Sl indicates that for Upper North Esk this gives a spectacular reduction
of 2,6 ft. in the height of the surround levees adjoining the North Esk
River as compared with the height (23,5) for a straight overtoppable levee
of RL, 32 in Hoyal Park. This is undoubtedly duc to the fact that a kind
of "ejector" action occurs at the confluence of the North Esk and Tamar
Rivers, due to the high wvelocity jet from the South Esk. On account of
this "ejector" action, flood lecvels in Home Reach for this arrangement
are 2 feet higher than flood levels in the North Esk River,

In congidering the validity of these results, it must be borne in
mind that they are obtained from a distorted scale model. For guch a
modely; the total discharge past a given cross section and the stage
discharge relationship are correctly represented, but the velocity dis-—
tribution across the cross secticn may not be exactly simlated, In
other words, the model has demonsgtrated qualitatively that sn "ejector"
action is occurring, but we cannot be certain that it has expressed
this action quantitatively. It is quite probable that the distorted
model gives flood levels which are accurate enough for this investigation,
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but no certainty could be felt cn this point unless a separate un-
distorted model is made of this particular arvea and the tests repeated
on this model. If such a model were constructed, it might be found
that the reduction in height of the surround levees was say 3.3 feet or
1.3 feet ingtead of 2,3 feet, Whether it is worthwhile making this
additional model depends upon the economic aspects discussed in Clase 3
belOWo

There is another point on whick the quantitative effect of the
ejector action may be questioned, At the time of the "probable max-
imum flood", considerable scour may occur in the Tamer near the con-
fluence of the North Esk River, If so0, stream velocities would be re-
duced and consecquently the efficicncy of the ejector action would be
lowered. Movable bed model tests to measure this effect are not
possible because of the lack of prototype data. An alternative method
of assessing this effect is to carry out borings or probings to determine
the depth of the likely final bed contoursy agsuming that all silt has
. been scoured out, and use this bed shape in the model., The results would
be on the "safe! side.

2.34 Velocity Measurements

For a ocurved training levee in Royal Park, the velocities in the
vicinity of the training leves are similar to those given in Tables 14
and 15 of my September revort, while those along King's Wharf are 10
ft. per second at the Forthern end, and 3 ft. por second at the southern
end for the "probable maxirmum flood",

The velocity measurements for a curved breakwater as in Test Series
20 are given in Fig,S54, and it will be noted that a very high velocity
of 30 feet per second is obtained opposite the mouth of the North Esk
River. It is considered that either with the curved training levee or
the curved breakwator, velocities in the region of King's Wharf are
reasonable, bearing in mind that the "probable maxirum flood" has little
chanee of occurring in the next 100 years,
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3. ECONOWMIC ASPECTS OF VARTOUS ALTERNATIVE DIVIRSION STRUCTURE

3.1 Capital Cogt of Criginal Proposal

At the meeting of the Authority held on 17+th September, my estimate
of cogt of £84,700 for a straight training levee was increased to £100,000
on the grounds that the western side of the training levee should be pro-
tected against scour, Although I recognise that the final decision on
such matters rests with the Authority, I wisgh to make it clear that I ad=-
here to my original recommendation and estimate of cost, I congider that
protection against scoury other than grassing, is unnecessary for the
following reasonss-

(a) The concretc levee in Royal Park is quite adequate in itself to
divert the South Esk Jet and the carth ombankment on the western side is
provided only for aesthetic reascns, The concrete levec is designed to
withstand a static hydraulic head equal to the height of the levee, In
actual fact, under "probable maximum flood" conditions, this concrete
levee will be subjected to a static head anproximately T feet less than
it has been designed for, becausc of the backwator on the eastern side of
the levee, This fact, combined with the weight of the earth on the eastern
side of the levee, was congidercd %o be adequate provision for impact force.
I do not concede that under "probable maximum flcod" conditions the carth
embankment on the western side wilil be completely scourcd aways although
it may be somewhat damaged. However, even if it were to completely dis-
appeary, the structure weculd still be stable while the flood is in progress.
Admittedly, if the embankment on the western side is completely washed
awayy, aftcr subsidence of the flood the concrete levee is supporting the
carth embankment on the eagtorn gide without any balesnce of pressure by
water or carth on the western side, IExamination of this condition may
show that a re-design of the concrete levee is nccessary to provide appro-
priate reinforcement, his would not, in my opinion, affect matcrially
the esgtinmated cogt cf the concrete levec,

In any case, it must always be rememboercda that the "probable maximum
flood" is most unlikely to occur in the next 100 years, so that the danger
of complete removal of the carth Tank on the western face of the levee is
slight.

I therefore feel that in comparing the various projects from an
economic point of view, my original estimates of cost should be uscd, and

in the discussion hercunder I have adopted that view.

3,2 Straight Overtopnable Traininge Levee

As the curved overtoppable training levec is more efficient and not
mich longer than the straight overtoppable leveey, there is obviously no
point in computing the estimates of cost for a straight training levee of
reduced height.
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3.3 Cuxrved Overtoppable Training Levee in Royal Park

A detailed analysis and estimate of costs for the two possible
locations of this training levee would nced to be carried out by the
MAuthority responsible for the final construction of the flocd mitigation
works, With a training levee located as in Fig,S2 for test 18, the
cost of the training levee will be grcater than that of the training
levee located as in Fig,S1l for test 17 because of the necd for sheet
piling, On the other hand, the adoption of the location of test 18
would result in the reduction in height of the North Hsk surround
levees of approximately 0.7 fect, Detailed estimatcs of cost of the
two alternative propesals would need to be carricd out by the Authority
ultimately rosponsible for the design of the proposed flood mitigation
Works,

3.4 Curved Breakwater

Having carried out the econcmic analysis referred to in 3.3 abovey
it is necessary for the Consgtructing Authority to malze dotailed estimates
of costs for surround levees and broakwater congtruction for the various

EN

lengths of brezkwater and the best of these curved breakwabtor proposals
must be comparcd with the best of the curved Royal Park training levee

proposals,

As a very rough and aprroximate approach, it might be assumed that
the breakwater for test series 20e of Table Sl i1g the nmost efficient
broakwater propcsal, Ir,Bdwards bas supplied designs and approximate
estimates of cost for a breakwater 2100 ft, long. Details of Mr, Edward!s
report arc summarised in Appendix 4, the estimated cost heing £252,500,
Assuming that the rcduction in the length of brealkwater to 1815 feet 1o~
duces the cost of the hreskweter to £220,000, an aprroximate comparison of
capital cogt is as followss—



Ts

o e y . - oz v e e

Proposed Diversion Cust of Cogt of Total
Method Divorsion rround Cogts
Worlks Levecs

e civ e rer

1,0riginal Proposed
straight non-cver—
topped levee 284,700 £560,000 £644,T00

2,Curved troining
levee as shown
in Pig, Sl £112,600 £476,000 £588, 600

3.0urved treining
levee as chown
in Fig.S2 £161,100 £449,000 £610,100

44 Breakwater of align-
ment shovn in Fig.
S4 and length 1815
ft.

(i) Assuming full
gjector offec
as shown hy
model £220,00C%* £389,000 £609,0C0

(i1) Flocd levels in
N.iEek River in-
creascd by 0.5
ft. as factor
of safety for
scale effects £220,000% £459,000 £679,000

* These costs are for provigion of breakwator for flood protection oniy and
do not include any reclamaticn costs on the castorn sides

It should be noted thot if the curved breakwater proposal is used,
there will be no need to raisc the Paterson 3t, levee, and this saving
of £17,000 bhag peen allowed for in the above tabulation,

It is stressed that the cestimates of costs of the surround levees
in the above tabulation are of an aprroximate nature only, Detailed
revision of quantities wculd be a major task, and are more fittingly
carried out by the Constructing Authority,

It is obvious, howevery that for flood mitigation purposes only,
proposal 2 is the best, costing £20,400 less than prceposal 4 (1),
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It is possible that the cost of the curved breckwater will be

greater than anticipated by Mr,Ldwards and the difference in cogt may
be greoater than £20,400, Ee has made it clear in kis report that his
estimates are very spproximate and no borings have been taken and no
detailed designs have beon made or quantities calculateds  As Ir.Edwards
has pointed out in Jppendix L, tho estimase for the curved breakwater is
for that work rcquired for flocd protection, ag illusirated by the left
hand scction of Proposgal IT shown in Fig,SHe It will be seen that the
ultimate development for parklanis and wridge approaches provides for
rock protection on the river face, reclamation bechind the wall and the
provigion of anchor ties back into the reclamation as shown by the right
hand section of Propcsal II of Fiz,SH, The ultimate cost of such works
would be much greator than £220,000, and would form part of the cost of
construction of the bhridge,

In regard tc the guestion of whether an undistorted medel should be
congtructed, this is a wmatter for the Authority responsible for the
degign of the hridge, The scale would Le 12150 or thercaboutsy, and the
area covered would be from Charles St. Bridge around Royal Park to
Cataract Bridge, and down the Tamar about as far as the northern end of
King's Wharf. The cost would be somewhalt ag followss—

(1) Prototype borings - from £1,000 4o £3,000

(ii) Construction of model -~ from £1,000 to £2,250
(iii) Testing and analysis of

results - from £300 to 2600

(iv) Incidentsals £250 to  £300

Totals - £2,550 to £6,350

Iuach of the horing expenditure would be necessary in any case if a
curved breakwater is to be designed, so that the net cost of determining

beyond questicn the required height of surrcund levees would be beltween

This model is unnecessary for floed mitigation purposes only, but
if scheme 4 is acdopted for the reasons given in Clause 3.5 below, these
additional model tests are a good buginess proposition. In fact they
are really essential for a proper enginecering investigation, as the
difference in cosgt betwecn 4(1? and 4(ii) ig &70,000,

345 Intangible Benefits

I readily concede that if the whele problem is locked at from the
point of view cof the Government and public corporations of Tasmania,
bearing in mind amenities such as parks, and transvort facilities such
as the new bridge across the Tamor River, the curved breskwater proposal
may be congldered to have intangitle benefits which render it preferable
to the curved training levee prcposale
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So far as flood protection is concerned, there is also an intangible
benefit arising from a lowering of surround levee heightse  High levees
are undesirable acsthetically and this intangible benefit caused by the
curved breakwator might be considered in relation to the flood mitigation
aspecte Unfortunately the curved breakwater does not reduce levee or
flood gate heights along the banks of the Tamar where there are some
relatively high sections.

A further subsidiary benefit of a curved breakwater is worthy of

mention, The Marine Board incurs fairly considerable maintenance costs
in dredging Home Reach and Stephenson's Bend and finds that one of the
cheapest and most effective methods of improving the navigation channels
is to stir up the silt by dragging a rake behind a tug at times of minor
freshes in the Scuth BEsk, The curved breakwater would possibly improve
the scouring effect of these freshess

4. RECOMMENDATIONS

4,1 Introduction

The Launceston Flood Protection Authority was created for the purpose
of recommending methods of flood mitigation for the City of Launceston,
and a very satisfactory method has been developed based on a curved
training levee in Royal Park and surround levees foxr the various zones
of the City.

From the point of view of flcod protection only, the complicabions
of the bregkwater proposal are such that the curved Royal Park levee is
obviously a better rccommendation.

This is the end of the matter, so far as the Launceston Flcod
Protection Authority, (the investigating authority), is concerneds

Howevery, the intrusion into the problem of the proposed Tamar
Bridge means that it is not the end cf the mattery so far as the
general public of Tasmania is concernede

I3 ie quite fitting that the Autherity chorged with the preparation
of detniled working irawines and 4he congtmuctaon of flood protectiom’ 1
works should colleborotc with the Public Vorks Department of Tasmania
and thoe Launceston City Council in an investigation as to ways and means
by which the flcod protecction works may be integrated with the design
of the approaches to the proposcd now bridgee

The only concorn of the Leunceston Flood Protcetion Authority in
such matters of final design and construction ig that the bagic
principlcs of its recommended proposals should be followed,
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It is quitc conceiveble that the dircet tongible bonefits ol

lower costs of bridge consbtruction, and the intangible henefits of
improved parklend amenitics mey justify the adoption of onc of thoe
breakwatcer proposals of Test Serics 18 rerorted herein instead of o
curved training levee in Roysl Perk, but it would be incppropriate for
the Launceston Flood Protection Authority to express any opinion on this
point,

Iy rccommendaticons horeunder are bascd on the above appreciation of
the situation,

4,2 Mothod of Protection to be adopted if nc account is to be
taken of the Neow Tamor Bridac,

4421 Degree of Protection

The benefit—cost ratio of "5,15" of Clause T(Db) should be amended
to rcad "5,70" in the Final Report of the Authoerity of Septembor 1959.

4,22 Diversion Leves

Clauge T(e) of the Final Repors of tho Authority dated Scptomber
1959 should he amcended to readi—

MTho first step in flocd mitigation should be the constructiony, at an
cstimated cost of £112,600, of a curved training levee in Royal Park
of location and height showm in Fig.Sl attached consisting of a
concrete core wall ag in Tiz.40 of Vel,2 of the Final Report of the
Authority of Scrtembor 1959, covercd by a grasscd corth embankment as
in Fiz.41.

4423 Surround Levees

(o) Clause 7(d) of tho Final Report should be amended by replacing
the words "Table 27 Voll.IL of the report by the Principal Bxecuti¥e
Officer" by the words "Table S2 of the supplementary report by the
Principal BExccubive Officer daoted 16th Cotoler 1959,

(b) In Clause 7(a) (ii) the figure "24.5 +." should road "23,0 £4,M,

(¢) Tho ostimated capital coste of clamscs 7(a) (ii) 4o 7(&)(v)
should be amendod thuss—

(1i) £242,000 should road £213,000
(iii) £127,000 " Mo £100C, 000
(iv)  £93,000 " " &75,000

(v) &B1,000 " m 271,000



4e24 Nodel Tests

Clause T(3) should

replaced Dy e

"te attontion of thoe Dircctor of Tublic Worts be dravm to the fact
ﬂmtiftM3cwmt.uﬂnn0La;mwwﬁ11ykw¢wﬂu1tmsmmmmlofthe
River Tomar is desirable f zhp cfficicnt dogimm of @rgrOﬂch roads tc
the proposcd new bridae across the Tamer from Reyal Parlt and fox the
provigion of additional pox {lunuw such brookrator could be designed to
act as the diversicn structure of the rnroposed flood m1t13atlon worlks

but that any such dual-purposc
prianciples of our Final nnpsrt

be baged upen the data contain

degign must accord with the fundemental
end this supzlementary report, and must
cd in the weports submitted by tho

Principal Executive Officer dated 15th August and 16th Cetober 1959,

443 Methed of Fleood Protecticn be adepted if the desimm of the

nrepoged noew bridoe and dincrceasod parklands are to be ine
corporated in the Flood Protccotion schemo.

If the tungible benefits of lower cost of bridge construction and
the intangible benefits of improved parklands and bridge approach roads
arc deemed by the Govermmont cf Tasmania to justify blending the flood
protection diversion structure into the bridge construction, the
Autherity responsible for the Jualgn of tho bridéc ghould be instructed
to base the dosizn on the folilovin g fundamental idorationss—

(i) The genoral ficod ievels above the conflucnce of the Nerth

South Hsk and Tamar Rivers shovm in Tables S3 to S5 atitached to
thig roport should be increascd by at lcast 0.8 ft. for curved broak—
wator proposals as o facter of safety to previde for the contingency
that the distorted scale medel used in the hydraulic teshs may not re-—
produce with sufficient accurscy the quantitative effocts of the

"ejectorm
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LAUNCESTON FLCOOD PROTECTION
AUTHORTTY

TRATNING WALL ROVAL PARK
PROPCSLAL TIT4

ASSUMPTTIONS

(1) Q = 250,000 cfs and profile vparallcl to linc, Fig,36 -
Vcl,II Principal Exccutive Officex's roport.

(2) Max, top level Rekis 3745
(3) 1n, top level ReLe 27.5
(4) Average top level ReLis 33,0
(5) Average level of river bed existing

cn line of wall Relie 5.0
(6) Assumed average pile penetration 201CH

(7) Purely a deflector wall and not a
retaining structure,

(8) Back pressure available from water
behind the wall and for rough design
a hydraulic head of 10'C" assumecd.

(9) Total length of wall 2,100 fect.

(10) Sheet piling - B.H.P. 50 Section,

(11) Walings 190/* -~ - 2 B.H.P. semi-finished
9-1/4" x 9-3/8" R.S.S's.

(12) Raking piles of lccal hardwwood will preserve
line trecagtment by pressure impregnation,



ESTTIUTR

(1) Btecl Piling - 50 Supply

2,100 x 58 x 39,02 at £54/ton = £115,000
2240 '
(2) Steel Pile Driving
2190 ;5 ot 8/=c,/foot = £38,000
1,28
(3) Steel Pile Handling
210z B x50 4t 22/ton = £2,720
2, 240
(4) Stecl Pile Treatment and Painting
2,100 x 45 x 2 at 1/6d./sq! = £14,150
(5) Balring Pile Driving and Supply
§éi%9»x 65 at £1,67/1! - £18,200
(5) Raking Piles — Trimminzs and Fixing
2,100 £ £30 on -
12.5 av :i‘a)(, (J(_uoh = 5;5,050
(7 ) Temporary Staging = &5,000
(8) Walinezs in Place
§z%gzcx 190 at £30/ton = £17,800
(9) R.C. Coping Beam
24100 32‘72'5 X2 at £35 PET CU.Yde = £13,600
£229,520

(10) 1Misc,items and contingencies
10 per cent _22,952

SNy



TABLE No. S|I.

SUMMARY OF MODEL RESULTS.

FLOOD LEVELS AT
UPPER NORTH ESK, TAMAR ST. BRIDGE & HOME REACH
FOR MAXIMUM PROBABLE FLOOD

Flood Levels at
Test
No Elements of Plan Tested EApRr mm?r Sk A
’ North Esk| Bridge Reach
7 Training Levee with Inveresk and Invermay
Levees and also City Levees
(a) Non overtopped Levee. Peak Water Level=RL 37 | 23.¢ 23.2 231
at Top of Levee
(b) Overtoppable Levee Peak Woter Level=RL37 | 53 ¢ 21.9 23.15
Top of Levee :=RL34
(c) " " Peak Water Level=RL 37 . ' .
Top of Levee =RL32 23-5 23-3 23-1
(‘) - " Peak Water Level=RL 37 24.3 24-0 231
Top of Levee =RL29
((5) " " Peak Water Level=RL37
s x -
Top of Levee =RL27 i &4 4 e io
@) " " Peak Water LevelsRL 37 ) . .
Top of Levee =RL 25 %R “nx3 252
17 |Curved Training Levee. Located as in Fig. S| . 225 22-3 22-7
18 |Curved Training Levee. Located os in Fig. S2. 22.0 21-6 23-1
19 |Curved Breakwater. Located as in Fig. S3. 22-5 22-2 =
20 (0) Curved Breakwoter. Located as in Fig.S4. ) . )
Length- 2440 f1. i #0- 8 a2 9
(b) " " Length-2i90 ft. 209 20- 4 22-9
(c) “ ) Length- 2065 1. 21-0 20-6 231
(d) " " Length-1940 f1, 21-3 20- 2 231
(e) " " Length - 1815 ft. 21-2 207 231
(f) . . Length-1690 f1. 217 21-3 231

rc.c .QA8



TABLE No S2
PROPOSED LEVEE DETAILS FOR PROTECTION
AGAINST MAX

PROBABLE FLOOD

USING CURVED TRAINING LEVEE SHOWN IN FIG 5
Flood Surge R0 Approx Approx Flood ourge A A:Vo ' A ppeor
Chainage Level Amplitude |Proposed | Top of ‘g'loiu(nr;! Levee Chainage el Ampiitude | Proposed Top o oo st e
Location trom Freeboard | Levee Location . trom La— LEde e Brabonk
(H) l"sf?ﬂo{' Model (11) (1t above ,::E{“ze:r Height (1e) “4' L”;"" Mode! 1 (1T anove |ment weve 1eignt
(1t) SLW) nooo;tw) (1) 2 / (tey LW, "_“;'J:J-l (X3
INVERESK - INVERMAY ZONE ROYAL PARK - WILLIS ST
Kelsall and Kemp © 22 | Neg (o 22 6 22 6 O IONE
125 22 1 Neg o s 22 6 20 s 21 "”""pr‘)’l’fz: ‘;'mb‘?;:""”‘ @l o 22 2 I8 - 73 23 o
At change in levee direction 635 22 1 Neg os 226 20 5 2 1 ||Sanal st Beval Fack 510 22: I8 s 237 iso | e
G River St 648 22 | [ I O 23 1 15 O 8 1 SW Cnr Harraps Wool Store 1010 22 2 I 8 IS 23 7 17 3 L 4
Base ot Rd bank 690 22 | [ I O 23 | 10 O 131 NW Cnr Harraps Wool Store s 22 2 | 8 [ 23 7 15 2 B
Base of bank 734 22 | [ ) 23 | 9 7 13 4 NE Cnr Harraps Wool Store 1455 22 2 12 1 O 23 2 15 © 8 2
Edge of bank 755 22 | [ (e 23 1 1S 6 75 Tasmanian Pattern Makers 1900 22 2 12 1O 23 2 13 6 9 6
Edge of bank 1062 22 7 [ () 237 195 4 2 Charles St Bridge 2380 22 2 2 [Ie] 23 2 18 2 5 O
Base of bank 1107 22 7 [ I O 23 7 6 i2 | Shields St 3450 22 3 Neg oS 22 8 16 1 6 7
Forster St - north boundary 1865 23 4 [ o] 24 a 1 7 12 7 Tamar St Bridge 4190 22 3 Neg s} 22 8 19 2 36
Forster St - south boundary 1960 23 4 (I} I O 24 4 It 8 I'Z 6 At intersection of Willis St levee 5150 22 4 Neg © 5 22 9 17 O s 9
Gleadow St at WE Smiths 2485 23 85 Neg I O 24 5 12 8 Iy 7 Cimitiere St 5900 22 4 Neg 0 s 22 9 22 9 [e)
Gleadow St at Kings Whart 2540 23 5 [Ie] (BN 24 S 14 3 1’0 2
Railway to Kings Whart 3430 23 8 1O IO 24 8 7 Q 78 WILLIS-CYPRESS ST ZONE
Lindsay St at K'mgs Whart 3830 24 O I O 1 O 25 O I8 4 6 6 At intersection of Wilhs St levee o 22 4 Neg 0% 22 ¢ 170 5 9 |
Access Rd to silos 4070 24 4 36 I 8 26 2 175 87 Railway Bridge over N Esk 1200 22 S Neg oS 23 O 19 O 4 O
Cattle Jetty 4220 24 5 4 2 2 | 26 6 16 & 10 1 Henry St 2570 22 5 Neg Q5 23 O 18 O s O
SW Cnr Websters Wool Store 4470 24 8 6 4 32 28 O 15 O 13 0 Cypress St 4500 22 5 Neg oS5 23 O 23 O (e}
4770 23 8 (- 2 25 O 16 O 9 O
Charles St Bridge 6200 22 2 I O (I} 23 2 17 0 6 2 ||MOWBRAY ST ZONE
Tamar St Bridge 7700 | 22 3 Neg os 22 8 19 0 3 3 |[Atintersection of Herbert St levee o | 225 Neg Zero 225 18s | a4 o |
Railway Bridge over N Esk 9000 22 5 Neg o s 23 O 18 0 5 O ||Mowbray Swamp 2500 22 5 Neg Zero 22 5 18 7 38
At intersection of Herbert St levee 11860 22 5 Neg O 5 23 O 18 S 4.5 Mowbray Hill 3440 22 S Neg lero 22 5 225 [e)
Herbert St 12100 225 Neg oS 23 0 23 0 o 1
MCKENZIE ST SADDLE T
MAYNE ST SADDLE Rosslyn Road (o] 21 S Neg lero 21 S 21 S (o]
Cnr Mayne St & Invermay Rd o 215 Neg Zero 21 s 215 o Mowbray St 730 213 Neg Yero 21 3 37 | 16
Cnr Mayne St & Eddy St 37s 218 Neg lero 21 5 19 5 20 MCKenzie 5t 1724 21 O Neg lero 21 0 16 O 5 0
Near cor Mayne St. Holbrook St 750 21 s Neg Zero 21 s 2105 0 ||Mowbray Wil 1830 21 0 Neg Zero 20 | 220 | o |

CE-D-843



MODEL RESULTS

SOUTH ESK DISCHARGE = ISOOO0O CUSECS
NORTH ESK DISCHARGE = 13,100 CUSECS

Test Elements of Proposed

Flood levels at Gauge No.
No. improvement Plans t l213]4a|s|e|l7]|8]9o |wo|u/liz]i3]iahs-38
b
3 i
jo |Curved Breakwater Located as |, o li5.¢ig.518-4 [18-5|18-5[18-4 [18-4[8-2| = | = [1I78]8-4 |18 2[8 1
‘in Fig. $3. TEga
' B
p 2: L
20 [Curved Breakwater 24401t long 5. 1ig. | (18.0/17-9|17-9[17-9 [17-0)17-6 176 | — | — [17:8(18-3|18-O[% ;3w
Located as in Fig. S4. o i
s
o8
TABLE No. S4
MODEL RESULTS
SOUTH ESK DISCHARGE = 200000 CUSECS
NORTH ESK DISCHARGE = 16,000 CUSECS
Test Elements of Proposed Flood levels at Gauge
No. Improvement Plans I 2 3 4 S 6 7 8 9 10 | 1l 12 |13 |14 |i5-38
T
Curved Breakwater Located -
19 |€ oted as |, b alaral2nala3lar2 o alarol = | = o-9fi9-3fi9 52 ~3
» Pig 53, 21-4[21-4(21-4|21-3 {21-3[21-2 [21-1 |21-1 {210 19 fe3s
3573
Sown
Curv 2<Q
20 [Turved Breakwater 24401t.1ong 1196 119.9 |19.8(19-8 [19-8 198 |19-8 [19-a[19-4 | — | = |201[21:3 1211 57,
cated as in Fig. S4 . o €
Sad
‘dwmé,es;

CE-E-844



SOUTH ESK DiSCHARGE = 250 00O CUSECS
NORTH ESK DISCHARGE = qe_aoo CUSECS

T
'ESV% ELEMENTS OF PROPOSED FLOOD LEVELS AT GAUGE Ne.
Mo. IMPROVEMENT PLANS [ [ 2 3 4 S 6 7 8 9 0| H 12 |13 | 14 hs-38{39 |40 | a1 |42 |43 | 44 45A 46
4 Training Levee with Inveresk and Invermay H ‘
Levees ond also City Levees g
(@) Non overtoppable L evee Pw. L+ 37 23 6123 6(23 6/23 6/23-6]23-6/23-6{23.2/23-2| - - [22:5]23-1 1231 250 - — e - s, - o
(b) Overtoppoble Levee PWL=37 =~ T.Ls32 [23°6/23:6(23-6/23.4/23-6/23-5/23-5[23-2/23-2| - - [22-6|23:1|23:1 v 250| - - - - - - -
‘~ °
o
() . " PwWL=37 TL=32)23-6{23-6/23-6[23-5/23-6/23-5{23-5{23.3|23-3| - - {22:4123-1 123} ;E 260 = | = - - - - -
(9) a “ PWL=37 — T.L=39 [24-4/24:4{24.4/24-3|24:3|24-2|24-3|24-0|23.9| — - |22-5}23-1 231 §§; 260 - - - - - - -
£
() - - Pw =37 TL=27 |24 7(24-7(24 6]24 6/24-6(24-6{24-7]24.4{24-4| -~ - 122:923-2 231 -N 260 - - - - - - -
v
-
o
(1) “ i PW.L=37 TL=25 |25 7257|125 7{25-6|25-6|25-6]25°7|25-3|25-O0] - - |23-1 |23-3]231) £§ 27-0| - - - - - - -
6P
17 |Curved Troining Levee Locoted as in Fig. SI. |22 6[22-6(22 6[22 5/22-5[22-5]|22 5(22.3|22-2] - - 122-5/23-2|22-1 ;g 24.5| - [27.0|27-0}28-0|26-5|25-0f24 -5
°
o
'8 |Curved Troining Levee Located os in Fig S2 [221]22:1 {22 O|22.0[22:0[22-0[220(21-6 [21-7| = - |21-4]23.123.1 | & [23-5| - [26:0{24-0|24.-0j24-5]24-0|23'5
v .
~ O
z
19 |Curved Breokwater (ocated os in Fig. S3 [22:6]22 622522 5|22 §]|22:5]|22-4{22-2[22-2| - - - - - E’ 29-0| - - - - - - -
-
“"wv
20 | (0) Curved Breakwater (Fig 54) 244011 long |20-8[20-7|20-8|20-8{20-8(20-8 [20-9{20-3|20-4| — - 20-2|22-4]22- 6 !h - - - - - - - -
v
.
() - - 2190 f1. long [20 8{20-8/20-8[20-8 [20-8 [20-9/20-9]/20-4/20-4 - - [21-1 [22-9]22-9 3_‘ -l =-1=-1- S -
z
-]
«) - " 2065 1. long |21 Of21-0(21-0}21:0}21:O21:0{21-:0]|20-6{20-6| - - |21-4j23-1|23-2|Q i - - - - - - - -
o
-
[ ) - . 19401t long |21-321-3(21-3]21-221-321-3 |21-3|20-8/208| - - 122:1]23-11231 - - - - - - - -
I €) - - 1815 ft. long |21-3|21-3(21-3]21-2 |21-221-2]|21-2{20-7{20-7| = - |22-3|231 231 - - - - - - - -
() » 1690 1. long |21-821-8[21-8(21-721-7(21-7|21-7(21-3]21' 2| - - 121-7|23.1]231 - - - - - - - -

Pw(.Peok Water Level

TL =« RL of Trgining Levee

CeE-D-864
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