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R eport to  The Launceston Flood P ro te c tio n  Board 
on Model S tu d ie s  o f P lan  G Alignment f o r  th e. 

.D iversion Levee*

* In tro d u c tio n

Model s tu d ie s  to  in v e s t ig a te  methods of m itig a tin g  f lo o d s  
a t  Launceston were re p o rte d  on in  Refs* 1 , 2 and 3* Subsequent 
to  th e se  in v e s tig a tio n s*  th e  Launceston Flood P ro te c tio n  Board* 
the  c o n s tru c tin g  a u th o r ity  f o r  the  p ro je c t ,  has f in a l iz e d  a 
g e n e ra l lo c a t io n  and h e ig h t fo r  the proposed d iv e rs io n  levee 
acco rd in g  to  th a t  shown on Launceston Flood P ro te c tio n  Board 
P lan  Do* 3604, and reproduced in  F igure 1 o f t h i s  r e p o r t .
T his f ig u re  shows the  th re e  a l te r n a te  alignm ents $ P lan  C*
P lan  Cl and P lan  C2$ fo r  th i s  le v e e .

The s e r ie s  of t e s t s  d e a lt  ’With w ith in  t h i s  re p o r t  were 
undertaleen to  s tu d y  each o f th ese  p ro p o sa ls  and to make f in a l  
recommendations as  to  th e  re q u ire d  lev ee  h e ig h ts .



2# Tost Procedure

The d iv e rs io n  levee  was p laced  on the  model to  each of the th re e  
proposed a lignm ents (P lan  C, P lan  Cl and P lan  C2) and to  th e  design  
h e igh t#  For a South Esk d isch arg e  of 250,000 c . f . s #  co rresponding  to  
th e  e s tim a te d  maximum probable f lo o d , f lo o d  le v e ls  were measured fo r  
each alignm ent a t  a l l  re le v a n t p o in ts  in  th e  model, During the  t e s t s ,  
measurements o f v e lo c i t i e s  in  the Upper Tamar R iver were a lso  taken  
w ith  an O tt midget c u rre n t meter#

3. T est R e su lts

3 .1  Flood L evels
3*11 Flood L evels General# The t e s t  r e s u l t s  showed th a t  f o r  

each o f th e  th re e  -proposals the  g en era l f lo o d  le v e ls  and consequent 
lev ee  h e ig h ts  a long  th e  Upper North Esk and th e  Tamar R iver downstream 
of King*s Wharf were u n a lte re d  from th a t  given in  F igure  No*15 o f R e f .3#

3.12  Flood L evels A gainst th e  D iversion  Levee, P r o f i le s  of the  
peak surge le v e l  a g a in s t th e  d iv e rs io n  levee  fo r  each o f th e  th re e  
p ro p o sa ls  a re  shown in  F igu re  2# I t  w i l l  be n o tic e d  from t h i s  f ig u re  
th a t  the  peak surge h e ig h t above the  levee i s  approxim ately  f iv e  f e e t  
f o r  each p ro p o sa l. This overlapp ing  surge corresponds to  th e  maximum 
p e rm is s ib le  as p rev io u s ly  determ ined, (Refs# 2 and 3 ) ,  a d d it io n a l  over
to p p in g  b e ing  found to  produce an in c re a se  in  f lo o d  le v e ls  along th e  
N orth Esk channel#

Although t h i s  r e s u l t  in d ic a te s  th a t  the  maximum h e ig h t of the 
d iv e rs io n  lev ee  cannot be a l te r e d ,  i t  w i l l  be noted  from F igu re  2 th a t  
fo r  bo th  th e  Cl and 02 alignm ent the  h e ig h t o f the  peak o f the surge 
i s  s u b s ta n t ia l ly  reduced between chainages 800 and 1600 from th a t  ?/hich 
occur w ith  th e  p la n  C p ro f i le #  This i s  due to  the  e a s ie r  curve prom oting 
more r a p id  a c c e le ra t io n  of th e  re v e rse  eddy on th e  sou th ern  s id e  o f th e  
South Esk j e t  th u s  p roducing  a v e lo c i ty  head w ith  a correspond ing  drop 
in  th e  w ater s u rfa c e . These r e s u l t s  suggest th a t  the  lev ee  p r o f i le  
could be low ered between th e se  chainages to  allowr fo r  a d d it io n a l  over
to p p in g . However, some care  should be ex e rc ised  in  any adjustm ent of 
the  lev ee  h e ig h t f o r  th e  fo llo w in g  re a so n s?-

( i )  Scour d u rin g  a f lo o d  could conceivably  a l t e r  th e  d i r e c t io n  a t  
which th e  South Esk j e t  e n te rs  th e  Tamar R iver and consequen tly  
th e  chainage along the  levee  a t  which th e  peak surge occu rs .

( i i )  S cale  e f f e c t s  in  rep ro d u c in g  th e  exact alignm ent and spread  of 
th e  South Esk j e t  on a ,d is to r t e d  model could a lso  a l t e r  th e  
lo c a t io n  o f  peak surge#
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( i i i )  Scour develop ing  d u rin g  a f lo o d  could a l t e r  flow  p a t te rn s  and 
th ereb y  produce s l ig h t ly  d i f f e r e n t  a c c e le ra t io n  e f f e c t s  re 
s u l t in g  in  a d i f f e r e n t  d i s t r ib u t io n  o f  v e lo c i ty  and v e lo c ity  
head from th a t  shown on th e  model*

N otw ithstand ing  th e  above argum ents, some low ering  of th e  levee  
between chainage 800 and 1600 would appear j u s t i f i e d  fo r  p ro p o sa ls  
o f Cl and C2 a lthough  th e  degree would need to  he f ix e d  more from 
su b je c tiv e  judgment th an  from th e  model r e s u l t s .

Between chainages 0 to  800 th e  model r e s u l t s  in d ic a te  l i t t l e  
d if fe re n c e  in  th e  peak f lo o d  le v e ls  fo r  any o f th e  p ro p o sa ls  and 
r e s u l t s  g iven  in  F igure  3 Ref* 3 in d ic a te  th a t  no change in  the  levee  
p r o f i l e  should  be made in  t h i s  region*

Beyond chainage 1600 surge p r o f i l e s  f o r  p lan s  C and Cl a re  
s im ila r .  From chainage 1600 to  1800 the r e s u l t s  in d ic a te  a freeb o ard  
allow ance between 2 and 3 f e e t .  The v e lo c i ty  head in  t h i s  a re a  i s ,^  
however, approx im ately  5 f t#  on the  model and th i s  could be s u b s ta n t ia l ly  
h ig h e r th an  th a t  which could occur in  the p ro to ty p e  in  t h i s  a re a  a t  th e  
time o f th e  f lo o d  as a r e s u l t  o f subsequent t r e e  o r o th e r  growth i n 
c re a s in g  roughness and red u c in g  v e lo c i t i e s ,  .For t h i s  reaso n  no low er
in g  in  the  h e ig h t of the  lev ee  i s  recommended. Beyond chainage 1900 
some p e r io d ic  su rg in g  over th e  levee  occurs w ith  P lans C and C l.
However, th e  overtopp ing  i s  r e l a t iv e ly  in fre q u en t and o f  sm all am plitude 
and i s  no t considered  to  be s e r io u s . This surge which occurs w ith  
th e se  two p lan s  i s  due to  the sharp change in  alignm ent in  the  levee  
a t  chainage 2400 and th e  consequent in te r f e re n c e  to  flow  which occurs 

1 a t  t h i s  poin t*  In  th e  p ro to ty p e  th e  d is tu rb an ce  to  tn e  flow  by 
R itc h ie ’ s F lo u r 13.11 would reduce t h i s  e f f e c t .  P lan  C2 which produces 
a smoother r e - e n tr a n t  o f th e  re v e rse  eddy in to  th e  main flow of th e  
South Esk j e t  m arkedly reduces the  surge v/hich occurs in  the  a rea  near
King1 s B ridge.

acco rd in g  to  the  p r o f i le  recommended in  F ig , 15 o f Ref„3 fo r  a curved 
d iv e rs io n  lev ee  in  Royal P ark . The reaso n  fo r  th e  overtopp ing  was th a t  
P lan  C le v e e s  d id  no t throw th e  main flow  a s . f a r  to  th e  c e n tre  o f the  
Tamar R iv e r as d id  the  curved t r a in in g  le v e e , and consequently  the  surge 
in  t h i s  l o c a l i t y  was in c re a se d  producing  p e r io d ic  overtopp ing .

3 13 F lood Levels a g a in s t the surround levee s e c tio n  between
H r ^ T l ^ I a r F ^ n d  C harles S t .  B ridge. For each o f the  th re e

>posals some overtopp ing  o f the  surround lev ees  occurred  in  the v ic -  
i+v of th e  Wheat S i lo s ,  These le v ee s  were co n s tru c ted  on th e  model

Surge p r o f i l e s  a lo n g ,th is  s e c tio n  o f th e  lev ee  were approxim ately  
th e  same fo r  C, Cl and C2# and are  shown in  F igure 3.



3.
When co n s id e rin g  whether a sh o rt s e c tio n  of the co ncre te  levee 

in  t h i s  a re a  should he in c re a se d  in  h e ig h t the fo llo w in g  p o in ts  should 
he considered*

( i )  As a scour ho le  develops in  t h i s  a rea  du ring  a flood* v e lo c i t ie s
w i l l  he s u b s ta n t ia l ly  decreased* This w i l l  prohahly  r e s u l t  in
low er surge h e ig h ts  in  th e  p ro to type  from th a t  shown on the  model*

( i i )  The le v e e s  over t h i s  s e c tio n  a re  in  concrete  and i f  scour
p ro te c t io n  works a re  provided a t  the  to e  on th e  n o rth e rn  side*
co n sid e rab le  overtopp ing  could he allow ed w ithout fa ilu re *

( i i i )  The d esig n  flo o d  i s  the  maximum probable flo o d  which i s  un likely*  
a lthough  not im possible* to  occur d u ring  the economic l i f e  o f th e  
f lo o d  p ro te c tio n  scheme* . In  the  u n lik e ly  event o f a maximum 
p robab le  flo o d  o ccu rrin g  r e s u l t in g  in  severe overtopp ing  o f the 
levee  in  t h i s  i s o la te d  area* emergency measures of the  type 
i l l u s t r a t e d  in  R ef. 1 Vol. I l l  (photographs) to  r a i s e  the  levee 
h e ig h t could  e a s i ly  be made.

For th e se  reaso n s  in c re a se  in  th e  levee h e ig h ts  above those  given 
in  F ig . 15 of Ref* 3 i s  not recommended*

3*14 Flood L evels in  South Esk l e t * Flood le v e ls  a t  the  top o f  th e  
surge along the  South Esk j e t  a re  shown in  F ig .4 fo r  th e  d iv e rs io n  levee  
m odelled to  P lan  C* These le v e ls  are  no t a l te r e d  s ig n i f ic a n t ly  fo r  
e i th e r  of th e  o th e r  two proposals*

3*2 Flow P a tte rn s  and V e lo c itie s

3.21 Ge n e ra l<? The flow  p a t te rn  in  the  Upper Tamar R iver fo r  P lan  C 
i s  shown in  F ig u re  5 and the flow  v e l o c i t i e s ; as measured a t  the  17 s ta t io n s  
in d ic a te d  cn t h i s  p lan  are given in  F igure 6*

Flow p a t te rn s  were not taken  fo r  e i th e r  p lan  Cl or C£ as th e re  
was no s u b s ta n t ia l  d'.j fe ren ce  from th a t  sr.own in  F igure  5* V e lo c itie s  
a t  c r i t i c a l  p o in ts  f a r  P lans Cl and C2 are  given in  F igure 6.

3a22 R everse jjddy  a lo n g P a tte rso n  St„ Levee. For a l l  p lan s  t e s te d  
th e  v e lo c i ty  o f th e " re v e rse  eddy a g a in s t th e  P a tte rso n  Si* se c tio n  o f 
th e  d iv e rs io n  levee was 13 i^p.Sc. ,T n s e  oesu_. m in-o.ea^e a s l r 0nb 
re d u c tio n  in  Trelce~ ty  from the 23 f^Po-'. which occurs w ith  a cor’ved 
d iv e rs io n  levoc (Ref* 3* F ig ,8 ) .

3.23 VeT o o d l es a t  downstream toe  of the  d iv e rs io n le v e ^ * The v e l
o c i ty  a t  the aownstream to e  o f the d iv e rs io n  levee was measured a t  25 f* p * s, 
f o r  P lan  C and 28 to  29 f* p * s. f o r  P lans Cl and C2 as compared to  23 f . p . s .
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f o r  a carved  d iv e rs io n  levee  (Ref* 3* F ig , 8 ) ,  These r e s u l t s  in d ic a te  
th a t  "both P lan  Cl and C2 a re  th e  nex t e f f i c i e n t  type o f d iv e rs io n  
s t  c tu re  so f a r  te s te d  w ith  the ex cep tio n  of a “breakw ater lo c a te d  
in  th e  c e n tre  o f the  r iv e r  as d e ta i le d  in  Ref* 2* However* “because 
of th e  in c re a se d  e f f ic ie n c y  in  d iv e r tin g  th e  South Ssk jet* s l ig h t ly  
h ig h e r scouring  v e lo c i t i e s  r e s u l t  a t  the  to e  o f the  levee*

3*24 V e lo c i t ie s  a g a in s t King1 s Wharf* For a l l  p lan  C p ro p o sa ls  
th e  v e lo c i t i e s  a g a in s t King*s Wharf are  s u b s ta n t ia l ly  in c rea se d  from 
th a t  which occur w ith  a curved d iv e rs io n  lev ee  (Ref*3 F ig w8 ) . ,  The 
average v e lo c i ty  im pinging on th e  wharf sheds i s  25 to  23 f*p*s. .fo r ,  
the P lan  C p ro p o sa ls  as compared to  a v e lo c i ty  o f le s s  than  10 f .p .s *  
w ith  a curved d iv e rs io n  le v e e . The v e lo c i t i e s  in  t h i s ,  a re a  can “be 
reduced by p ro je c t in g  th e  d iv e rs io n  levee approx. 50 in to  th e  
Tamar R iver a t  th e  P o rt hern  end. However* because o f the  very  low 
frequency o f  th e  maximum probable  f lo o d  (e s tim a te d  1 in  10*000 y r . ) i t  
i s  ex trem ely  d o u b tfu l w hether t h i s  could be j u s t i f i e d  econom ically  by 
re d u c tio n  in  any damage th a t  may occur to  Kingf s Wharf in  the  u n lik e ly  
occurrence o f a f lo o d  o f t h i s  magnitude*



5.
4* Conclusions

The r e s u l t s  o f  th e  model t e s t s  c a r r i e d  ou t f o r  P la n s  C, Cl and C2
o f  th e  p roposed  d iv e r s io n  le v e e  le a d  to  th e  fo llo w in g  c o n c lu s io n ss—

( i )  Of th e  th r e e  p la n s  t e s t e d  Cl and C2 w e re ,th e  most h y d r a u l ic a l ly
e f f i c i e n t  i n  d iv e r t in g  th e  South Esk j e t .  A ll th r e e  p la n s  were
more e f f i c i e n t  th a n  th e  curved  d iv e r s io n  le v e e s  on Boyal P ark  
d is c u s s e d  in  p re v io u s  r e p o r t s  (R ef. 1 , 2 and 3)#

( i i )  For P la n s  Cl and C2, model r e s u l t s  in d ic a te d  th a t  th e  le v e e  h e ig h t
co u ld  he low ered  i n  c e r t a in  s e c t io n s  helow th e  h e ig h ts  shown on 
th e  L aunceston  F lood  P r o te c t io n  B oard1s p la n  Wo. 3604. However, 
f o r  re a so n s  d is c u s s e d  f u l l y  i n  th e  r e p o r t  t h i s  lo w e rin g  sh o u ld  no t 
he to  th e  f u l l  l i m i t  shown hy th e  m odel. The d eg ree  o f  p e rm is s ib le  
lo w e rin g  i s  a  m a tte r  o f  a r b i t r a r y  judgm ent,

( i i i )  Surge h e ig h ts  a g a in s t  th e  c o n c re te  su rround  le v e e s  a d ja c e n t to  th e
Wheat S i lo s  a re  in c re a s e d  f o r  P lan s  C, Cl and C2. F or re a so n s  g iv en
i n  th e  r e p o r t  i t  i s  c o n s id e re d  th a t  any damage so caused , i f  th e  
maximum p ro b a b le  f lo o d  ev e r o ccu rs , w i l l  be m ino r, and could , i f  nec
essary^ be avo ided  b y  emergency r a i s i n g  o f th e  le v e e  a t  tim e o f  f lo o d .

( iv )  B ecause o f  th e  in c re a se d  e f f ic ie n c y  o f  P la n  C p ro p o s a ls , sc o u rin g  
v e l o c i t i e s  i n  th e  v i c i n i t y  o f th e  d iv e r s io n  le v ee  a re  s l i g h t l y  
in c rea se d *  T h is  in c re a s e  i s  n o t co n s id e re d  to  be s e r io u s ,

(v ) V e lo c i t ie s  im p ing ing  a g a in s t  th e  w harf sheds on K ing1 s Wharf
f o r  a  f lo o d  d isc h a rg e  o f  250,000 c . f . s .  a re  m arkedly  in c re a s e d
from  th o se  f o r  th e  curved  d iv e r s io n  le v e e s  p re v io u s ly  in v e s t ig a te d ,  
f o r  th e  same re a so n s  a s  d e s c r ib e d  in  ( i i i )  above. However, be
cause o f  th e  v e ry  low freq u en cy  o f  o ccu rren ce  o f a  f lo o d  o f  t h i s  
m agnitude, i t  i s  n o t co n s id e re d  th a t  any e x te n s io n  o f  th e  le v e e  
in to  th e  Tamar to  a v o id  t h i s  e f f e c t  i s  j u s t i f i e d .
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FIG. No. 6.

FLOW VELOCITIES IN UPPER TAMAR RIVER WITH 
PROBABLE MAX. FLOOD FOR DIVERSION LEVEES

TO PLANS C , Cl 6 C2 TOGETHER WITH 

ALL SURROUND LEVEES

STATION No.

VELOCITY IN f.p.s.

PLAN C PLAN Cl PLAN C2

1 18 3 18 ■ 4 18 4

2 1 2 - 4 - -

3 7 • 1 - -

4 11*9 - —

5 26 • O - -

6 3 0 -  8 31 • 8 32 1

7 18 0 2 0  • 7 21 • O

8 25 • 2 - -

9 25 • 1 28 4 28 8

lO 8 • 4 - -

II N.S.V. - -

12 N.S.V. - -

13 21 • 2 - -

14 1 6 - 7 - -

15 N.S.V. - -

16 1 2 - 4 - -

17 19 • 2 - -

NOTE : -  N.S.V"5 refers to points where velocities were less than the 

minimum velocity which can be measured by the Ot t  midget 
cu r re n t  meter .  This velocity corresponds  to approx. 6 f t . /  sec.
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